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EXECUTIVE SUMMARY

Approximately one-third of Maryland’s populatioegends on groundwater for drinking
water. Groundwater is a finite natural resouroel i@ fundamental to the long term growth and
economic vitality of Maryland. Maintaining a safedasustainable supply of groundwater is
critical to Maryland’s public health and prosperity 1985, the Maryland Senate adopted Senate
Joint Resolution No. 25, which directed the MDE(DHMt the time) to report by July 1, 1986,
and annually thereafter on the development andeimgntation of a Comprehensive
Groundwater Protection Strategy, and the coordihetforts by State agencies to manage
groundwater in the State. This report providea@ount of MDE’s continuing work toward this
mission, and its coordinating efforts with otherk&tholders and State agencies during Fiscal
Year (FY) 2013. FY2013 accomplishments reflectdtelution of State programs in response to
advancing science and increasing public interegterguality and quantity of groundwater, and
the State’s continuing emphasis on citizen educatial assistance to reinforce regulatory
programs. Highlights of groundwater managemenigitives during FY 2013 (July 1, 2012 — June 30,301
include the following activities:

» As part of the Fractured Rock Water Supply Studyr feports were published, including
the Fractured Rock Science Plan. Two other repadsssed factors affecting well yield in
the fractured rock areas of Maryland and the ingpattvater withdrawals on the hydro-
ecological integrity of fractured rock streams.eThurth report is a statistical classification
of fractured rock catchments (groups of watersheds)hydrogeologic regions, based on
climatic, topographic, and geologic variables. k.atfunding in FY2013 precluded any
significant activity on the Coastal Plain Groundeve®tudy.

* Work continued under the Marcellus Shale Safe inglinitiative to determine whether
and how gas production from the Marcellus Shalebmaaccomplished without
unacceptable risk. MDE contracted with the Uniitgrsf Maryland Center for
Environmental Science, Appalachian Laboratoryutwvey best practices for Marcellus
Shale drilling. A suite of best practices suitaloleMaryland was presented in a report of
recommendations to MDE.

* The USGS published a study on groundwater impaats the Pearce Creek Dredge
Material Containment Area (DMCA) in Cecil Countyhe study concluded that the dredge
spoils disposal site has degraded water qualibhearby residential wells. The Cecil
County Department of Health is working to test ptitdly affected residential wells to
determine if the water is acceptable for drinking ather household uses. Additionally,
MDE is working with the US Army Corps of Engine¢eosstudy the influence of the
Courthouse Point Dredge Material Disposal Area aisCecil County, on groundwater
quality.

* MDE worked with contractors to develop wellheadtpation plans for 20 communities
with drinking water wells that are vulnerable totamination. Recommended actions for



source protection include outreach measures, legidances, agricultural best
management practices, and protection of undeveltzmets.

* MDE published a final regulation that requires agen-removal technology for all on-site
sewage disposal systems serving new constructidanahdraining to the Chesapeake Bay
and Atlantic Coastal Bays, or in other areas ingzhby nitrogen. On-site sewage disposal
systems each discharge an average of 23 poundsagfem per year to groundwater.
Systems with the best available nitrogen remowairielogy will produce half as much
pollution as their traditional counterparts.

* Work on the recommendations made by the Goverahgsory Committee on the
Management and Protection of the State’s Water lRese (Wolman Commission) came
to halt due to lack of funding.

The importance of groundwater to public health Badyland’s environment and
economy cannot be over-emphasized. Continuatidreahancement of programs that protect
this resource must remain a priority, yet the fmahsupport for this important program is often
overlooked. In order to ensure the long-term Vigtof Maryland’s groundwater resource,
MDE will need additional resources to facilitatbetter understanding and implement a
comprehensive strategy for the protection of thigcal resource.



INTRODUCTION AND BACKGROUND

In 1985 the Maryland General Assembly passed Selwant Resolution No. 25 requiring
the Maryland Department of the Environment as ¢ael lagency to develop a Comprehensive
Groundwater Protection Strategy for the State tdegut the quality and quantity of groundwater .
The Assembly directed the Department of Agric@t(MDA) and the Department of Natural
Resources (MDNR) to work cooperatively with the Bgment of the Environment (MDE), in
development, coordination, and planning of grourtdwpolicies, programs, and strategies in
Maryland. A steering committee formed by MDE, MRAd MDNR produced Maryland's Comprehengarel
The Maryland Groundwater Protection Strategy islem by the following goal:

The Sate of Maryland is committed to protect the physical, chemical and
biological integrity of the groundwater resource, in order to protect human
health and the environment, to ensure that in the future an adequate supply
of the resource is available, and in all situations, to manage that resource
for the greatest beneficial use of the citizens of the Sate.

State, federal and local agencies continue to wodperatively to achieve this goal with
programs that educate business, industry, andubkcpabout the importance of water protection
and conservation, in concurrence with programseh#irce federal and State water protection
laws. Maryland has become a leader in the imphtatien of land use practices that minimize
the impacts of development on surface and grouretwéth best management practices,
sensitive area protection (forests, wetlands, gitauater recharge areas, etc.) and Smart Growth
that promotes development in regional growth centdrere transportation and other public
infrastructure are already in place.

This report provides an overview of the conditidiMaryland’s groundwater resources
and a description of efforts in FY 2013 to charazte restore, allocate, conserve and protect
groundwater in Maryland through programs implemeitte MDE, and its coordinated efforts
with MDA, and MDNR

Figure 1: Awinning
poster for the first
annual MDE Earth Day
Poster Contest,
themed: Reclaim the
Bay! By Aaron Zhu, 1%
Grade







MARYLAND’'S GROUNDWATER RESOURCES

Groundwater is an abundant, but finite naturalwesm that sustains Maryland’s natural
ecosystems and growing population. Groundwatiresource of crucial, continuous base flows
to Maryland’s rivers, streams and wetlands. #ls® a large source of the freshwater that flows
to the Chesapeake Bay and to coastal bays. Graiadalso provides freshwater for residential,
agricultural, industrial, energy production andestbhses in Maryland. About 14% of Maryland
citizens obtain water from a well that they own.e@ll about 32% of Maryland’s population
relies on groundwater sources whether from a p@olicce or an individual well. In southern
Maryland and the Eastern Shore, groundwater meatsigally all water supply needs.

Geologic Conditions

Geologic conditions vary widely across the Stat® produce significant variations in
the quantity and quality of groundwater. Aquifardaryland fall into two major types:
unconsolidated Coastal Plain aquifers found eaiteofall Line (a geologic divide that generally
coincides with the Interstate 95 corridor), anddhrack aquifers found in the western part of the
State. Coastal Plain aquifers composed primafisaod and gravel layers separated by layers of
silt and clay, are productive and generally of gqadlity. Hard rock aquifers are composed of
consolidated sedimentary and crystalline rock, @odide generally low to moderate water
yields.

Unconfined aquifers are found throughout the State are the primary source of
groundwater in the western part of the State. Watels in these aquifers undergo seasonal
fluctuation and are principally recharged by préaimn during the fall and winter months.
Confined aquifers, in contrast, are not as diraatlyenced by precipitation and climate changes
because they are separated from the ground syaedatively impervious layers such as silt,
clay or rock. In southern Maryland and on the &asShore, confined aquifers are the primary
source of drinking water. The water levels in saraefined aquifers in southern Maryland and
on the Eastern Shore show long-term steady dedlina®as of high use. Increased water
demands from a growing population place new steegsghese aquifers. More detailed
monitoring and analysis of the State’s groundwedeources is needed to assess the long-term
viability of many of the State’s aquifers in thedeof existing and increasing demands for water.

In the Piedmont region, where aquifers consigdlrof fractured, consolidated bedrock,
successful groundwater production depends on #eeasid number of water-bearing fractures
encountered at a particular well site. Consequestime fractured-rock aquifers have the lowest
yields in the State. Consolidated rocks of sediargrorigin, which can be found in parts of the
Piedmont, Valley and Ridge, and Appalachian Plategions, can yield higher amounts of water
than other fractured rock aquifers. Carbonatefatgihave some of the highest yields of
consolidated aquifers in Maryland due to the preseai potentially large solution cavities, a
factor that also renders them susceptible to cantion from surface sources.

Declining water level trends in some areas oflseut Maryland have raised questions
about the long-term sustainability of current grdwater withdrawals. On the Eastern Shore,
increases in agricultural irrigation continue taqe greater demands on groundwater supplies.
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The uncertain degree to which groundwater movesdsst different aquifers in the Coastal
Plain is a major obstacle to reliable predictiohsustained aquifer yields in both Southern
Maryland and the Eastern Shore. In hard rock aguih the western part of Maryland, the
availability of groundwater to meet the increasilegnands of growing communities is also
uncertain, particularly where growth is concentlate
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Figure 2: Division and characteristics of fractured-rock and Coastal Plain geology in
Maryland (from MDNR)

Groundwater Quality and Quantity

Except in some urban and industrial areas, Madygagroundwaters are generally of
good quality and meet drinking water standardsidknts of serious contamination are usually
localized near specific contamination sources. el@w, geologic conditions in some areas of
the State make groundwater more vulnerable to eptigenic influences. Areas most
susceptible to groundwater contamination from I¢aadl use are the carbonate rock areas of
Allegany, Garrett, Washington, Fredrick, Carroltdd@altimore Counties; the unconfined Coastal
Plain aquifers; the outcrop areas of major confiagdifers along the Baltimore-Washington
corridor; and the hard rock aquifers of central aedtern Maryland. Potential contaminant
sources include point sources such as landfillderground storage tanks, spills, improper
discharge of wastes containing solvents (suchyasldaning fluids), and improper storage of
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salt, fertilizer, or other materials on bare groumdilitary installations often present unique gsk
such as contamination froperchloratgan ingredient of solid rocket propellant.

Nonpoint sources of groundwater contaminationudellivestock waste, onsite sewage
disposal, application of fertilizers and pesticide§ltration of urban runoff and road salt
application. Nonpoint sources usually do not cageessive contamination at specific well
locations but often represent the largest loadaigmllutants to groundwater over large areas.
Because groundwater contributes a significant peage of water to surface water flow, delivery
and reduction of nutrients via groundwater is aificant issue for Maryland’s streams and
reservoirs, and has a major impact on water quialithe Chesapeake Bay.

Local natural conditions affect both the availdpihnd the quality of groundwater.
While natural groundwater quality is generally gosome areas may have hard water and locally
high iron levels. Surveys of naturally occurriglionuclides in groundwater have shown that
portions of the Magothy and Potomac Group aquifetee Coastal Plain, primarily in Anne
Arundel County, are subject to high levels of radiuThe Piedmont Aquifers of central
Maryland often have elevated radon levels. Lew€lsaturally occurring arsenic above the
federal drinking water standard are not uncomma@garrett County and in the Aquia and Piney
Point aquifers in southern Maryland and the cerfidesdtern Shore. In portions of the carbonate
rock aquifers of Central and Western Maryland, gowater may be directly influenced by
surface water, presenting the risk of pathogenasomtation.

Although water resource indicators for Marylandgest that there is an abundance of
water to meet present and future needs, in re@arsysome areas have suffered serious water
shortages. The 2002 drought ignited widespreadesorfor the adequacy of the State’s water
resources. Furthermore, Maryland’s populatiorxjgzeeted to increase by about 1.1 million over
the next 25 years. Population growth, increasemahd for agricultural water use, changes in
land use, and climate change, will further tax$@&te’s water resources.

As water demand increases with population grosgimmunities find it increasingly
difficult to find sufficient quantities of water #Wiout reaching beyond the boundary where they
have a clear right to withdraw groundwater. Thed® preserve some groundwater as base
flow discharge to local streams and wetlands dieets its availability for withdrawals. In
some areas, water quality concerns can limit tlantity of water available for withdrawal. For
example, the threat of brackish water intrusioo thie Aquia aquifer beneath Kent Island has
precluded its full development as a drinking watgpply source. In other instances,
groundwater contamination due to a variety of humetivities has affected water withdrawals at
numerous sites.

Reliable assessments of water availability cabeanade without additional monitoring
and modeling of groundwater movement within anadvieen aquifers. Such information is
needed to better predict the movement of groundveatetaminants as well. Estimating the
sustainable yield of the State’s aquifers will beeasential step in assessing the adequacy of
Maryland’s groundwater to meet the needs of cumedtfuture generations and their
environment.






GROUNDWATER RESOURCES PROTECTION
Coordination of Groundwater Protection

Agency Coordination

MDE has the primary responsibility for the protentof Maryland’s groundwater
resources. MDE’s comprehensive approach involvesdueation and collaboration with a
number of State agencies and various stakeholdersas, the Maryland Department of
Agriculture (MDA), the Maryland Department of NaaiiResources (MDNR), local
governments, and scientific organizations suclhadvtaryland Geological Surveys (MGS) and
the US Geological Survey (USGS). Many program&iwiMDE regulate specific types of
potential pollution sources to the State’s watepugces and address compliance with applicable
regulations. In addition to the many water quatitgtection programs, MDE’s Water Supply
Program manages water withdrawals to ensure againsasonable impacts on the water
resource and other water users. FY2013 prograivitees related to groundwater are described
in subsequent sections. Complete descriptionseoptograms themselves are provided in the
Appendix.

MDA coordinates with MDE on issues related to pa$¢ usage and nutrient
management. Development of regulatory controlstesi management practices for storage and
application of pesticides helps to minimize grouatkv contamination. Nutrient management
plans protect the health of waterways by estalmigsboth short and long-term strategies for
reducing nutrient levels in groundwater, streanvers and the Chesapeake Bay. MDE also
works with the Maryland Geological Survey (MGS)tloé MDNR on projects related to the
assessment of water supplies and groundwater EuOngoing projects include Statewide
groundwater quality and groundwater level monitgrin

In addition to coordinating with other State ageacMDE partners with federal
agencies, such as the United States Geologicab8@uSGS), to conduct technical projects on
groundwater quality or resource availability (sedl€ 1 below). In 2013, two cooperative
studies, the Coastal Plain Groundwater Study aadrthctured-Rock Water Supply Study that
were initiated in 2008, and supported financiaflyMDE based on recommendations of the
Governor’s Advisory Committee for the Managemert Bnotection of the State’s Water
Resources have been suspended due to lack of imhaopport.

Annually, the Water Supply Program (WSP) recemagroximately $385,000 through
8106 of the Clean Water Act to manage the grounelwabtection responsibility under the
source protection guidelines outlined in the gegreement with the U.S. Environmental
Protection Agency (EPA). . These funds are useipport our comprehensive efforts for the
coordination of activities around the State, inaghgdgroundwater assessment projects, wellhead
protection efforts and educational outreach aotisit

A listing of programs involved in groundwater paction is provided in Table 1 below.
Detailed information about each program is avadail the referenced pages in the Appendix.



Groundwater Protection Activities. See MDE program descriptions in the Appendix.

Table 1;

Maryland Department of the Environment

Water Management Administration

Activity Program/Office Appendix
Page

Water Appropriations and Use Permits Water Supply Program A-2
Source Water Protection Water Supply Program A-2
Safe Drinking Water Act Implementation | Water Supply Program A-2
& Technical Assistance
Groundwater Discharge Permits Wastewater Permits Program A-3
Underground Injection Control Wastewater Permits Program A-3
On-Site Sewage Disposal Systems Wastewater Permits Program A-4
Water Well Construction Wastewater Permits Program A-5
Stormwater Management Sediment, Stormwater & Dam Safety A-5

Program

Land Management Administration

State and Federal Site Remediation Land Restoration Program A-6
Voluntary Site Cleanup Land Restoration Program A-6
Hazardous Waste Management Land Restoration Program A-7

Solid Waste Program

Waste Diversion & Utilization Program
Underground Storage Tank Oversight Oil Control Program A-8
Qil Control Qil Control Program A-8
Solid Waste Management Solid Waste Program A-9
Waste Diversion & Utilization Waste Diversion & Utilization Program A-9
Mining Permits Mining Program A-10

Maryland Department of Natural

Resources

Maryland Geological Survey

Resource Assessment Service

Monitoring and non-Tidal Assessments

Resource Assessment Service

Maryland Department of Agriculture

Nutrient Management

Office of Resource Conservation

Pesticides Management

Office of Plant Industries and Pest
Management

U.S. Department of the Interior

Water Resources Investigations

| U.S. Geological Survey

U.S. Environmental Protection Agency

The State coordinates with various offices within USEPA to implement the Safe
Drinking Water Act, Source Water Protection Programs, Underground Injection
Control Program, site remediation, and other activities.
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Education & Outreach

Each September, the Water Supply Program spottsaidaryland Groundwater
Symposium. This event has continued to evolvekesyaource of topical information on the
most current issues affecting groundwater managemene State. On September 27, 2012, the
twenty-first annual symposium attracted more thad ganitarians and other groundwater
professionals from local governments, State andrédcggencies, and private sector
organizations. The keynote address was providdtéidonorable Maggie Mcintosh,
Representative, Maryland House of Delegates. (itlesmary presenters included Ed Singer
representing the Conference of Environmental Hdaitactors, and John H. Quigley, former
Secretary of the Pennsylvania Department of Coaservand Natural Resources. More than
thirty presenters addressed a variety of topicged|to groundwater, including source water
protection; drinking water, wells, and water usestte sewage disposal, and groundwater flow,
contaminant transport, and modeling. Presentetsded participants from local, State and
federal organizations, including MDE, MDNR (incladiMGS), EPA, USGS, University of
Maryland, Frederick County Department of Planniagne Arundel Health Department,
Augusta County Service Authority (Virginia), VirgemDepartment of Public Health, Maryland
Onsite Wastewater Professionals Association anerakgonsulting companies.

Governor Martin O’Malley proclaimed the week of MBar10-16, 2013, as Groundwater
Awareness Week. Maryland Groundwater Awarenesskweeourages citizens to learn more
about groundwater, issues of contamination, andswayprotect our freshwater supplies. For
Groundwater Awareness Week, MDE’s Secretary, Rdd@mmers, PhD, participated in an
outreach event at Sandy Point State Park. Dr. Samwith Frank Dawson, Assistant Secretary
of the Department of Natural Resources, Marylandif&nmental Services, and Canaan Valley
Institute, highlighted the importance of propetynétioning septic systems and drinking water-
well maintenance.

Figure 3: MDE Secretary,
Robert Summers,
participates in an
education event at Sandy
Point State Park for
Groundwater Awareness
Week, March 2013
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Challenging issues in Management of Groundwater Resirces

The Maryland Coastal Plain region, including $euh Maryland and the Eastern Shore,
is largely dependent upon groundwater for its watgaply. Decades of increased pumping due
to increasing demand have created substantial ajrepression in confined aquifers of
Southern Maryland. To protect the storage capacitiese aquifers, WSP has begun directing, ,
applicants for new water appropriation permitsgplg for withdrawal from deeper aquifers.
Switching water use to deeper aquifers has alldveed aquifer recovery and stabilization of
water levels in some locations.

Central Maryland communities in the Piedmont rediame expended considerable
resources seeking adequate water supplies to suppergrowth and/or enhance the reliability
of their sources for existing users. While thgéat towns and cities in the Piedmont rely on
surface water, many medium and smaller towns nehgarily on groundwater sources. One
challenge is that water systems do not always kmow their sources may be impacted by
drought conditions. That raises a significant con&nce some communities have made
commitments to provide water beyond the reliabtaught capacity of their existing water
supplies.

The conditions described above highlight the imgooece of managing water resources,
including the management of both use and demandE’'MWater Supply Program (WSP)
manages water use through its permitting prograensure that water uses are beneficial and do
not have an unreasonable impact on the resour@iner users. The State also assists with
community development of plans to reduce demandagegrowth, and seek alternative water
supplies.

Demand management is a means for extending watptissi and delaying or eliminating
the need to develop new sources. Sound waterrasgges reduce the amount of stress that we
place on our resources, both by limiting water dittwals and by decreasing wastewater
discharges. Managing demand is one importantatee that water suppliers can use to help
meet their water supply needs.

Water efficiency technologies, water reuse, andbieal changes can reduce water
demand by at least 10 to 20 percent, effectivetgraking existing water supplies. Demand
management strategies can include a variety obogti Potential approaches include reducing
losses from leakage, implementing rate structureate surcharges that encourage customers to
conserve, providing incentives for customers tdaithéow-flow fixtures or appliances, working
individually with large-volume users to identifyteatial water savings, and using public
outreach and education to encourage consumersdayntioeir behavior. Conducting leak
detection surveys and installing more sophisticatetering systems will help communities
determine locations of leaks, which can result orenrapid repair and greater water savings.

The need for additional resources to ensure tleabthte is able to effectively manage its
water resources, including groundwater supplies, dacumented in the series of reports by the
Advisory Committee on the Management and Proteaifdhe State’s Water Resources (2004,
2006 and 2008). One possible source of fundinigasrhplementation of a permit fee for Water
Appropriation and Use permits. During the 2012dkedive session, legislation was introduced
to give MDE authority to implement a permit apptioa and water use management fee. The
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Bill did not pass. MDE met with stakeholders ie fall of 2012 to discuss various potential fee
structures. No consensus was obtained and nedmllintroduced in the 2013 legislative session.
In May of 2013, MDE, the U.S. Geological Survey§@S), the Maryland Department of

Natural Resources - Monitoring and Non-Tidal Assesst Division (MDNR-MANTA), and the
Maryland Geological Survey (MGS) met with the Chaesske Environmental Protection
Association (CEPA) to discuss funding needs anaripies for comprehensive water supply
studies, including the Coastal Plain and FractiReck Water Supply Studies, discussed later in
this report.

Water Appropriation and Use Permitting

Through the permitting process, MDE’s Water Sugfiggram seeks to assure that
groundwater withdrawals do not exceed the sustajiedd of the State’s aquifers. Rigorous
evaluations of permit applications are performedrtsure appropriate useage. See Appendix
page A-2 for additional programmatic description.

Between May 2012 and April 2013, WSP issued @aprately 727 Water
Appropriation and Use Permits, including new andsiged permits. Of new permits issued,
fifty-six percent were issued for agricultural gation. However, approximately eighty-three
percent of new permits issued for water use grelger 10,000 gallons per day (average use)
were for agricultural purposes. About eighty-ngegcent of new permits issued were for
groundwater withdrawals as opposed to withdrawals fsurface water.

In addition to processing permit applications, pnegram continued to evaluate requests
for exemptions, peMaryland Code Annotated, Environment Article 85-502. The law exempts
most groundwater withdrawals of 5,000 gallons @ar @pd) or less from the requirement to
obtain a permit. Permits must still be obtainedciammunity drinking water systems and
withdrawals located in Water Management Strateg@eAr(see p.13). In FY2013, WSP focused
heavily on expired permits that are eligible foeewption. As a result, in FY 2013 (to June 11,
2013), 471 exemptions were granted.

Environment Article 85-516 enacted civil penaltiesviolations of appropriation
regulations, or failing to comply with a Water Appriations and Use Permit. This allows the
WSP to more effectively enforce permit conditioms.FY 2013, the WSP issued Notices of
Violation for failure to renew a permit, failure teport water usage as required by the permit,
and withdrawal of more water than allocated undergermit. WSP also increased their focus
on compliance with special permit conditions, sashrequirements for maintaining minimum
stream-flow when withdrawing surface water. In EY13, 225 enforcement actions were taken.
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Figure 6: Type of water use for all active permits as a
percentage of total water appropriated (e.g. 83% of all water
appropriated is for power generation; data to May 9, 2013)

This year, WSP increased its focus on maintaisysgem compliance with permit
conditions that require annual submission of watetits and loss reduction plans. Water audits
are conducted to determine the amount of watefflost a distribution system due to leakage,
storage overflow, meter malfunctions, and theftindal audits are included as a permit
condition for all public drinking water systems tiisarve more than 10,000 people. If a water
audit indicates water loss greater than 10%, tetesyis required to develop and implement a
water loss reduction plan. Water auditing and teslsiction improves water use efficiency and
can save a water system from having to investerd#éhvelopment of new sources. In FY2013,
WSP published revised guidance for preparing wadrts and water loss reduction plans and
developed an improved tracking system to monitbrgasions.
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In FY2013, WSP also revised the guidance documahirgrksheet for completing
capacity management plans. Capacity managemert ata required for systems that operate at
or above 80% of their water appropriation permagitions. The plans are useful in identifying
the relationship between the demand for water hadapability of the system to meet that
demand. WSP also oversaw a contract in FY2018#completion of 42 capacity management
plans at community water systems across the $tagemmary of findings from those plans has
been developed and in 2014, MDE will review the mary, identify future and existing deficits,
and work with water systems to alleviate any dedici

Smart Growth and Water Supply in the Piedmont Region of Maryland

Smart Growth development occurs at a density lelst 3.5 residential units per acre,
while drought year groundwater recharge in therR@d is typically between one and two units
per acre. Communities therefore will depend onaegd beyond the boundaries of their water
service areas in order to serve the new developmi@wns using groundwater as their sole water
source have struggled with the problem of obtaisuifjcient land to ensure that water recharge is
sufficient to meet the communities’ needs.

During the 2008 legislative session, the Maryl@aheral Assembly passed SB 674,
which authorizes MDE to give priority to public veatsystems that provide water to municipal
corporations when allocating groundwater in Carfédederick, or Washington counties.
Beginning in 2009, MDE met several times with &etalder workgroup to develop regulations
for implementing this law. Regulations are undesew at MDE and are expected to be
published in the Fall of 2013.

Water Management Strategy Areas

Areas that require special groundwater manageoosisideration are delineated as Water
Management Strategy Areas. Special consideratigiven to aquifers experiencing excessive
drawdown and/or salt water intrusion. Managemetibos include limiting withdrawals in a
certain aquifer, directing withdrawals to a differaquifer, or additional scrutiny and/or waterdev
monitoring when permits are requested for thesasar@/ater Management Strategy Areas are
identified in Table 2.

The Aquia aquifer on the Kent Island in Queen Asi@ounty is affected by salt water
intrusion, which is exacerbated by pumping. To/ene further degradation of the Aquia aquifer,
new appropriations for Kent Island are directeddgeper aquifers. Due to salt water intrusion,
special management considerations are also tateeagoount when permitting withdrawals for the
Aquia aquifer in the Annapolis Neck area of Anneidael County, the upper and lower Patapsco
aquifers in the Indian Head areas of Charles Coamniy the Columbia aquifer beneath the Ocean
Pines area in Worcester County.

The Maryland Geological Survey (MGS) continued tonitor and assess the effects
related to saltwater intrusion in FY 2013. Grouat®v quality monitoring continued on Kent
Island and in Ocean City. Ocean City’s water sygpimes from wells in three well fields,
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including the Gorman Avenue and"48treet well fields. The Gorman Avenue wells are
screened in the deeper, brackish, Manokin aquif@e major source of brackish water in the
Manokin aquifer is the lateral encroachment offteshwater-saltwater mixing zone. Thé"44
Street wells are screened in the shallower OceraGuifer. Leakage of brackish water from
the Manokin aquifer into the Ocean City aquifer hemulted in chloride concentrations
approaching the secondary standard at sofi&Stéet well field locations. High chloride
concentrations are exacerbated by pumping andhivedly thin confining unit between the
Manokin and Ocean City aquifers. USGS monitorsigdwater levels and chloride levels in
about 25 wells in the Ocean City area, and providesan City with a summary report at the end
of each year. The annual report also includespag® amounts from Ocean City’s production
wells.

Table 2: Water Management Strategy Areas

Area County Target Aquifer Issue
Annapolis Neck Anne Arundel Aquia Saltwater Intrusion
Lower & Upper Excessive Drawdown &
Indian Head Charles Patapsco Saltwater Intrusion
Magothy Excessive Drawdown
Waldorf Charles Patapsco

Kent Island Queen Anne Aquia Saltwater Intrusion

St. Martin’s River/ Worcester Columbia Saltwater Intrusion
Ocean Pines

Excessive drawdown is identified to be a concerritfe Lower Patapsco and Magothy
aquifers in Charles County. When evaluating peregjtiests for withdrawals from confined
aquifers, by regulation, the WSP must not allowwdiavn below the “80% Management Level”
(Figure 7). The 80% Management Level represertts &the drawdown from the pre-pumping
potentiometric surface (well water-level) to thp t the aquifer. In the 1980’s, a plan was
developed to limit water use from the Magothy aguib ensure that water levels stayed above the
80% Management Level and to develop wells in thedrdPatapsco aquifer to reduce the stress on
the Magothy. Since the plan was developed, wat@ld in the Magothy aquifer have been
maintained significantly above regulatory threskoBly 2007, however, the new withdrawals from
the Lower Patapsco aquifer resulted in water leneglshing the 80% Management Levels along the
Potomac River. Subsequent reduction of withdraaia the Lower Patapsco has allowed water
levels to rebound. A long-term solution for the evagupply needs of Charles County has yet to be
developed.
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Agricultural water use has been growing steadilsecent years, particularly for irrigation
on Maryland’'s Eastern Shore. In general, the Wigdetd large irrigators to use the unconfined
aquifers, reserving the more protected confinedf@ufor individual potable and municipal uses.
In some areas, however, the unconfined aquiferymexsilow yields, or is nonexistent, compelling
an increasing number of farmers to seek water gpigtemn permits for confined aquifers or
surface water. In some of these instances thioslest confined aquifers have many individual
users and nearby municipal users. Analysis by ggament has resulted in advising a few
farmers to consider using deeper confined aquifeasoid conflicts with individual well owners
and municipal uses.
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Figure 7: lllustration of the 80% Management Level in confined aquifers.

Drought Management

Drought conditions are evaluated on a regionakbasd drought status is assessed
monthly during normal conditions and more frequenthen drought conditions exist. During a
period of drought emergency, MDE coordinates wattal governments through a network of
local drought coordinators and maintains contirmaatact with water suppliers to ensure that the
detrimental impacts of a drought emergency aremmigd. Each year, MDE works with the
USGS to add “real-time” monitoring capability tockiibnal wells that are monitored for
drought. Real-time groundwater measurements iinatave data availability and allow the State
to better assess drought conditions are only adeila 2 of the 25 sites measured monthly to
monitor for drought. In FY2010, eight wells wer@werted to real-time. Unfortunately, as of
June 2013, none of the wells converted to real-tif€Y2010 are still real-time. Real-time
measurements were discontinued at three sitesgdeM2013 due to lack of funding.
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MDE evaluates drought status for each region ugppyopriate regional indicators, which
may include rainfall, stream flow, groundwater lsy@and reservoir storage. Rainfall is
evaluated as percent departure from average, tnerstart of the Water Year (October 1).
Stream flow is evaluated by comparing the 30 da&yagye to the historic record of 30 day
averages ending the same day of the year. Grouadigaels are evaluated either by
comparison with the historic record of measuredi@slin the same month of the year, or, for a
confined aquifer, as a departure from trend. Reselevels are evaluated using an estimate of
days of storage remaining. Regional assessmenigver, may not be adequate to predict water
shortages at specific localities and/or water systeSome local governments have developed
individualized drought response plans to meet tg@cific communities’ needs.

The Eastern and Central Regions of Maryland wei@rought Watch at the end of FY
2012. By July 2012, drought conditions for thetEasRegion had progressed into Warning
status (more severe than Watch). By the end olu8ugnd September, 2012, conditions had
returned to Normal for the Central and Eastern &egirespectively. While groundwater levels
in the unconfined aquifer in the Eastern Shore Wweser than normal as a consequence of the
drought, the difference was relatively small (ab@@et below monthly median values during
the Warning period) compared to the full thicknekthe aquifer (typically 40 — 100 feet thick).
Although wells in the unconfined aquifer were rfaeftened, the drought monitoring showed
that stream flows in the Eastern Shore were indwest five percentile values during the
summer of 2012, as a few feet of decline in aquéeels can translate into significantly lower
stream flow. The Department received a few callsngu2012 regarding impacts of lowered
water levels in confined aquifers on a few privatger supplies.

All Maryland Drought Regions were in “Normal” statat the end of June, 2013. MDE'’s
website fwww.mde.state.md.us/programs/Water/Droughtinforamitis accessible by the public
and shows current hydrologic conditions and droagisessment data. When regions are
“Normal” status, drought evaluation is performedhegt end of the month.

Drought Status

- Emergency
|:| Warning
|:| Watch
- Normal

Figure 8: Drought Status in Maryland as of June 30, 2013
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Monitoring and Assessment of Groundwater

Many of the initiatives described below are ongoafforts that provide critical support to
other State groundwater management programs. égththese programs provide crucial short
term information, their primary value will be themprehensive picture of groundwater
resources that they will provide over time. Theifa of these projects is uncertain, and
sufficient funding has not been secured to comphetenecessary work. It is essential that long-
range funding is provided to assure the maximunefieof the groundwater assessment efforts.

Coastal Plain and Fractured Rock Water Supply Sudies

In 2004, the Maryland Advisory Committee on the lgement and Protection of the
State’s Water Resources identified the need famapcehensive assessment of groundwater
resources in the Maryland Coastal Plain, whergotpilation is expected to grow by 44 percent
between the years 2002 and 2030. Withdrawals thentonfined aquifers of the Coastal Plain
in southern Maryland and the Eastern Shore haveedawater levels in some aquifers to decline
by tens to hundreds of feet from their originaldisy and the rate of decline is expected to
increase as the population in these areas growsor& comprehensive understanding of the
confined aquifer systems and how much water idaai in these systems is needed in order to
make sound management decisions and appropriatalyate water withdrawal requests. The
first phase of a three-phase Regional Coastal Rlginfer Assessment began in 2006.

Similarly, the 2008 Final Report of the Marylandwgbry Committee on the
Management and Protection of the State’s Water iRess identified the need for a
comprehensive assessment of water resources pathef Maryland underlain by fractured-
bedrock aquifers. This region covers the areh®fState north and west of Interstate 95 and
supplies water to approximately 4.4 million Marydaresidents, or approximately 76 percent of
the State’s population. The fractured rock regsoparticularly susceptible to drought, because
groundwater is mostly unconfined and responds tiyréx recharge (or the lack thereof). The
Fractured Rock Water Supply Study was initiated009.

In FY 2013, four reports were published:
» “Satistical Classification of Hydrogeologic Regions in the Fractured Rock Area of

Maryland and Parts of the District of Columbia, Virginia, West Virginia,
Pennsylvania, and Delaware’ (available atttp://pubs.usgs.gov/sir/2013/50%3/

» “Ecological Response to Flow Alteration: A Literature Review Within the Context of
the Maryland Hydroecological Integrity Assessment”;

» “A Science Plan for a Comprehensive Assessment of Water Supply in the Region
Underlain by Fractured Rock in Maryland” (available at
http://pubs.usgs.gov/sir/2012/5)6and
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» Report of Investigations No. 79Rfeliminary Assessment of Factors Affecting Well
Yields in the Fractured-Rock Terrane of Frederick County and Portions of Carroll
and Montgomery Counties, Maryland.”

The latter report evaluated 2,315 wells in thelgtarea with respect to well yield and
geology, well depth, well construction, and othaatbrs. Additionally in FY2013, the Maryland
Coastal Plain Aquifer Information System (MCPAI&)geospatially-referenced database that
includes hydrologic, geologic, and water-use datadlfe Coastal Plain, was updated to make it
compatible for use with Version 10 of ArcGIS.

To date, activities have been supported by fura®s IMDE and in-kind services from
MDE, MGS, MDNR, and USGS. Lack of funding in FYZfrecluded the funding partners
from performing any significant activity on the Gta Plain Study. Completion of future
activities will require an estimated $14M from @nt and new funding partners. Information
about the studies can be found at the project weehisitp://md.water.usgs.gov/wssihe
agencies are seeking funding from a variety of sgyrbut to date funds have not been identified
to support the continuation of these important tigations.

Planned future study activities include:

* Enhancement of groundwater level, stream flow,vaatr quality monitoring networks;

» Development of tools to facilitate scientificallytsad management of groundwater
resources;

» Compilation of additional water quality information

» Continuation of outreach activities and providirtested tool components for public
use;

» Completion of a comprehensive water-use datababeanross-reference table;

» Development of a Sustainable Yield Estimator dgsktml for the fractured rock
region;

» Completion of a regional analysis of factors affegteliable fractured rock groundwater
yields;

» Completion of an evaluation of the influence ofhwlitawals to stream hydroecology in
the fractured rock region; and

» Completion detailed studies of the Coastal Plarugdwater flow system and water
budget.

Results of a recent (June 2012) study perfornydd3GS, MGS, and MDE documents
the age of groundwater in the upper Patapsco agonitbe Maryland Coastal Plain. The study
determined that the age of groundwater in the uppéapsco aquifer ranges from a few years old
to over one million years old. The oldest wates\iund at the greatest distance from the
aquifer outcrop area. These results will be usdtktp calibrate groundwater flow models that
are planned for development under the Coastal Bemnndwater Study. Further Information on
this study is available atittp://www.usgs.gov/newsroom/article.asp?|D=324&&dvq_-Sp
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Evaluation of Lead and pH in Harford County

The MGS, in cooperation with the Harford County e®epartment (HCHD),
evaluated the occurrence and distribution of leatigH in well water in the Piedmont area of
Harford County. Lead concentrations from water damspollected from some wells in the
Grafton Ridge community in Harford County exceettexlU.S. Environmental Protection
Agency’s Action Level of 15 micrograms per litery(lt). The source of the lead in the water has
been a matter of dispute. Eighty domestic watetswetre sampled and tested for lead, pH,
chloride, and specific conductance. The water gudhta will be evaluated in relation to
geologic formation, and will provide a baselinedata that can be used to guide management
initiatives. The DHMH collected data on the pluntpsystem at each site, and these data will be
used to help identify potential sources of leachfbin drinking-water systems. The final report
for this project will be available in September 301

Maryland Groundwater Quality Monitoring Network

The Maryland Groundwater Quality Monitoring Netwaskan ongoing monitoring effort
intended to document the chemical quality of Marglaquifers. In FY 2013, MGS continued to
work on well-water methane evaluation in the Apphian Plateau of Maryland. This work is
being done because of the interest in the potestiatlopment of natural gas reserves in the
Marcellus Shale in western Maryland. Water samptdiected from wells in these counties will
provide an overall assessment of ground-water metbancentrations in the region and a
baseline prior to any drilling for natural gas Ire tMarcellus Shale.

In FY2013, MGS produced a report to MDE entitl&d $solved-Methane Concentrations

in Well Water in the Appalachian Plateau Physiographic Province of Maryland.” This report
discusses well-water methane levels in 49 wellspdaainin 2012. About 40 percent of wells had
detectable levels of methane present, most of whachvery low concentrations. None of the
samples exceeded the recommended action level@A®icrograms per liter. Also in 2013,
MGS sampled an additional 30 wells for methane.ntily methane samples and isotopic
samples were collected to help determine methanatizan and sources. The study, while not
yet complete, indicates that there can be sigmfigariability in methane concentrations in the
same well over time. MGS plans to publish a fireglort on the methane sampling in FY 2014.

The USGS also conducted sampling of several pwaier supply wells in order to assist
in establishing baseline water quality conditiamsviestern Maryland. Samples were analyzed
for a suite of parameters including major and mioas, trace elements, and radiochemical
constituents associated with Marcellus Shale faondtuids and hydraulic fracturing fluids.
Samples were also analyzed for dissolved gasasding) methane.

Groundwater Level Monitoring

Water-level data are collected on an ongoing daselGS and USGS from several
statewide, regional, and county networks. Stateywntbryland’s groundwater network consists
of approximately 200 wells that are monitored &tnwvals ranging from continuous recording
(mostly in the unconfined aquifers) to biannuaitydonfined aquifers). Additionally, about 260
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wells in the Maryland Coastal Plain are measureaxsk @year to monitor effects of groundwater
withdrawals by power plants and other users; tes@ are used to publish potentiometric-
surface maps for major aquifers. Several courtss support additional water-level
groundwater monitoring at 45 wells by MGS and US@8.data collected by MGS and USGS
personnel are stored in the USGS-NWIS databasear@npublished annually.

Marcellus Shale Safe Drilling Initiative

Portions of the gas-rich Marcellus and Utica sHiafeations underlie the western-most
part of Maryland (mostly Garrett and Allegany caas}. Advances in two technologies,
horizontal drilling and high-volume hydraulic fracing, have enabled the economic recovery of
hydrocarbon resources from these formations. Tbegss involves drilling vertically from the
surface until the drill bit approaches the shatenftion, then turning the bit to drill horizontally
through the shale, sometimes for more than a i&tkeel casing is inserted into the borehole and
cemented in place to isolate the gas well fromwrderground sources of drinking water. The
casing in the horizontal portion is perforated andixture of water, small particles (usually
sand) and chemicals are injected under high presthe shale fractures and the particles prop
the fractures open, allowing the gas to flow irte wellbore.

The first application for a permit to produce gasf the Marcellus Shale in Maryland
using horizontal drilling and high volume hydrauiliacturing was received in 2009.
Applications for a total of seven wells were reeeivoy MDE, but all applications have since
been withdrawn. Although there has been gas dyiind production in Maryland for decades,
recovering gas from the Marcellus Shale presentsapportunities and challenges. The
industry claims that there have been no documentedrrences of groundwater contamination
associated with hydraulic fracturing, but invedigias are underway at the federal level and in
other states into instances of drinking water amirtation to see if they were caused by gas
operations.

To address the need for information to evaluatselpermit applications properly, the
Governor issued the Marcellus Shale Safe Drillmgdtive in Executive Order 01.01.2011.11
on June 6, 2011. The order directs MDE and DNRssemble and consult with an Advisory
Commission in the study of specific topics relaiethorizontal drilling and high volume
hydraulic fracturing in tight shales. The purposéoi assist State policymakers and regulators in
determining whether and how gas production fromMiaecellus Shale in Maryland can be
accomplished without unacceptable risks of adviengacts to public health, safety, the
environment, and natural resources.

The first report was completed in December 2011s Téport made recommendations
about raising money to fund the studies and recamdiaa@ns for revisions to the law on
liability. House Bill 1123 (2012) included one diet liability recommendations; it passed and
was signed by the Governor. It provides, begindinlg 1, 2012, that if a water supply within
2500 feet of a vertical borehole is shown to be@mmated within 1 year after a gas well is
installed and completed, there is a presumptiontligagas well activity is the cause, unless the
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owner of the drinking water supply refused to alleampling before the gas activity began. The
operator of the gas well can provide evidence lhotréhe presumption.

In the 2013 legislative session, SB 854 was paasddecomes law on October 1, 2013.
That law, which was also recommended in the Dece2BEL report, modifies the financial
assurance requirements for oil and gas wells tarerthat sufficient money will be available to
close the well if the operator fails to do so.l#oarequires environmental impairment liability
insurance.

The date for the second report, on best practwas extended to August 2013. In
furtherance of developing Best Practices recommenda MDE contracted with the University
of Maryland Center for Environmental Science, Ajpghian Laboratory, to survey best practices
from several states and other sources, and to maeowhto MDE a suite of best practices
appropriate for Maryland. The principal investigatKeith N. Eshleman, Ph.D. and Andrew
Elmore, Ph.D., compiled best practices from fi\sesd, as well as the recommendations of
expert panels and organizations, and presenteiieac$ibest practices suitable for Maryland in
Recommended Best Management Practices for Marcellus Shale Development in Maryland.!

MDE and DNR are currently evaluating those reconufaéinns and preparing a report on their
recommended practices. A draft for public commemixpected to be released in the spring of
2014.

The Governor proposed and the legislature apprav&gplemental FY2013
appropriation that provides MDE with $1 million aB&R with $500,000 to complete the
studies required under the Executive Order. TheaDegents are using this money, among other
things, to expand the pre-drilling monitoring of and water, and undertake an economic study
and a public health study. The final report mandi&gthe Executive Order is due August 2014.

Even before this additional money became availdbMR had expanded and modified its
monitoring program to include 12 continuous watenitoring sites chosen for their relevance to
potential gas development. DNR also began a vodumartnership with Garrett County
watershed associations, Trout Unlimited and otitezenis where volunteer stream waders are
collecting baseline water and biological data fraver 70 stream segments. More information on
stream monitoring in the Marcellus shale regionlsarfound online
(http://www.dnr.state.md.us/streams/marcellug.asp

Oversight of Public Water Systems

Groundwater continues to be a reliable and safecef drinking water for thousands of
Maryland residents. MDE’s Water Supply Programesponsible for ensuring that public
drinking water in Maryland is safe and adequat@ateSvide, there are about 473 community
public drinking water systems, of which about 428 groundwater as their only water source.
These groundwater systems serve more than 700e8@Ents. Additionally there are about 553

1
http://www.mde.state.md.us/programs/Land/miningmbus/Documents/Eshleman_Elmore_Final BMP_Report_2

2113 Red.pdf
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Maryland facilities defined by the Safe Drinking WfaAct as non-community non-transient
public water systems that rely on groundwater. sehamall facilities include schools, day care
centers, and office buildings. There are also aB@81 transient non-community public
systems such as restaurants, churches, communigrseand campgrounds that use their own
groundwater wells.

Population Water
served by systems
individual using only
wells ground w ater
Population Water
served by §ysterns
public w ater using surface
systems w ater
O 20 40 6 8 100 0 20 40 60 80 100

Percent Percent

Figure 9: Percentage of population served by public water systems or individual (private)
wells and percentage of water systems using surface or groundwater (PDWIS, 2012).

New Regulatory Initiatives

On February 13, 2013, EPA promulgated the finaligtsl/ Total Coliform Rule (RTCR),
amending the 1989 Total Coliform Rule (TCR). TR®89 TCR was promulgated to protect
public health by ensuring the integrity of publiintting water systems through monitoring for
the presence of microbial contamination. The RTEduires public water systems that may be
vulnerable to microbial contamination to identifydefix defects. The new rule also establishes
specific criteria for small groundwater systemsjtlify for and stay on reduced monitoring.
The potential for increased monitoring frequency been added for high-risk small systems
with an unacceptable compliance history. The RBE&R establishes a Maximum Contaminant
Level Goal (MCLG) and Maximum Contaminant Level (MQGor E. Coli, and eliminates the
MCLG and MCL for total coliform.E. Coli is a more specific indicator of fecal contaminatio
and other pathogens. Some public notification ireguents have also changed under the RTCR.

Public water systems and agencies must complytivghiequirements of the RTCR beginning
April 1, 2016. Systems on annual monitoring mustéhan initial and reoccurring annual site
visits beginning in calendar year 2017.

Wellhead Protection

The Water Supply Program has delineated wellheaiggtion areas (WHPASs) around
each public drinking water well, identified exigiiand potential sources of contamination, and
offered recommendations for protecting the wat@psusources. Implementing protection
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plans, however, must be a local effort involvintzeins, the regulated community, and elected
officials.

During FY2013, two outside vendors worked closeity 20 communities to develop
wellhead protection plans. The vendors are undetract with MDE. The communities
developing wellhead protection plans were seleb&sduse their drinking water systems include
wells that are potentially vulnerable to contamimat Recommended actions for source
protection include land use ordinances, agricultoeat management practices, protection of
forested lands, and outreach to commercial, indisémd residential consumers. Final reports
will be submitted to MDE by Fall 2013. In FY20IMPE will work with the selected
communities to implement the measures identifiethéwellhead protection plans.

Well Sting

One priority for MDE’s Water Supply Program iseéonsure the safety of new public water
supplies by reviewing and evaluating proposalgHersiting of new wells. To ensure that wells
are sited in the safest locations, staff reviewdbdapental databases to identify existing or
potential contamination sources, and use site tigag®ons to verify this information and
evaluate any additional factors that might influetioe safety of the water supply. In FY 2013,
the Water Supply Program reviewed proposals fosttieg of approximately 18 new public
water supply wells.

Figure 10: MDE staff member performing a well inspection
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WATER QUALITY PROTECTION AND RESTORATION

Groundwater supplies in Maryland are impacted i Inatural influences and human-
induced contamination. Population growth and dgwelent over the past 50 years has impacted
water quality in both agricultural and urban aneathe State. Although Maryland has many
programs in place to minimize and remediate exgsgimoundwater contamination, threats to
groundwater quality increase as new homes, new @ooiah development, and new roads are
built to meet the needs of a growing population.

Drinking Water Quality Issues

Public drinking water systems are required by Fadaw to monitor regularly to assure
compliance with EPA standards. In Maryland, pevaidividual wells are typically tested only
for limited contaminants (bacteria and nitratesgwlhe well is first drilled; any subsequent
testing is at the discretion of the homeowner.

Water Quality Sudy of Coastal Plain Aquifers

As part of its National Water Quality Assessmenaigpam (NAWQA), the USGS
sampled groundwater quality in Maryland under twpagate initiatives in FY2013. Under the
Principal Aquifer Assessment, about 25 public watgoply wells in confined aquifers
throughout Southern Maryland and the Eastern Sere sampled during the summer of 2012.
Under another initiative to assess the effectsuad luse on groundwater quality, wells in shallow
unconfined aquifers were sampled on the EasterneSHeroundwater samples were analyzed
for a broad array of water quality constituentsjuding major ions, nutrients, volatile organic
compounds, metals, and pesticides. These datvailable from the National Water
Information System (NWIS) dtttp://nwis.waterdata.usgs.gov/md/nwis/qwdatable 3 shows
the wells sampled for the land use assessmentinfdrenation shown in Table 3 must be input
into the NWIS web interface to review the samplatected under this assessment.

Table 3: Wells sampled by the USGS for the land use assessment

Sample ID / Site Sample Sample ID / Site Sample
County Number Date County Number Date

Caroline 385009075444402 | 6/27/2012 Somerset 381245075404002 | 8/15/2012
Dorchester 383225075565002 | 7/9/2012 Caroline 385134075480401 | 8/16/2012
Dorchester 383328076153602 | 7/10/2012 Worcester | 380358075292901 | 8/20/2012
Kent 391927076000301 | 7/11/2012 Worcester | 381754075083603 | 8/22/2012
Caroline 384631075524901 | 7/23/2012 Wicomico 382403075233202 | 8/29/2012
grl:r?ssn 390126075575402 | 7/31/2012 Worcester | 381543075273802 | 8/30/2012
Talbot 384946076002201 | 8/14/2012 Kent 391836075560801 | 9/26/2012
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Dredge Materials Containment Areas, Cecil County
Pearce Creek

The Pearce Creek Dredge Material Containment AD&4CA) is located in the western
part of Cecil County in Earlville, Maryland, jusast of the Chesapeake Bay and along the Elk
River and Pearce Creek. The DMCA has been ownéldeby.S. Government since the 1930’s
and was used by the U.S. Army Corps of EngineeB8ACE) for the placement of dredged
material from the approach channel to the Chesapaadt Delaware (C&D) Canal until 1992.
Due to groundwater deterioration which was detettete vicinity of the site, MDE has not
authorized the use of the DMCA since that timebs®&guent to 1992, the Pooles Island open-
water placement site(s) were used for the placewfaitedged material until these areas were
closed in 2010, as required State law.

In FY2013, the USGS released a report on grourehirsipacts on water quality in the
vicinity of the Pearce Creek DMCA. The studiytrogeologic Framework, Hydrology, and
Water Quality in the Pearce Creek Dredge Material Containment Area and Vicinity, Cecil
County, Maryland, 2010-11"; http://pubs.usgs.gov/sir/2012/52h3onducted by the USGS in
cooperation with USACE, concluded that use of th&dA, combined with pre-existing natural
conditions, has degraded nearby groundwater qualitye data collected over a two year period
from new and existing wells (including domestic sehnd surface water sites, indicate that the
DMCA has influenced both natural groundwater floattprns and water quality. In most of the
samples analyzed, heavy metals in the water werxated above the applicable regulatory
threshold (primary MCL, secondary MCL, or healtlviadry levels). The USGS determined that
the DMCA is the source of high total dissolved dsland is the driver of geochemical processes
that enhance the mobilization and transport of leeta

Unfortunately, the DMCA has impacted the sourcevaffer for wells drawing from the
Magothy and the shallow upper Patapsco aquifetfseradjacent neighborhood of West View
Shores. Most residential drinking water wells (JifbWest View Shores obtain their water
from the shallow upper Patapsco aquifer. Sinceigatibn of the USGS report, the Cecil
County Health Department has offered to performewaqtiality testing of potentially impacted
residential wells, including testing for metals aadionuclides. MDE is working with the
Maryland Port Administration (MPA) and USACE to eehine options for ensuring that
residents have safe drinking water. Potentialomstinclude drilling new wells in an unaffected
aquifer, installing in-home treatment systems,anmecting to a public water system.

Due to the closing of the Pooles Island open waltezement site(s), the future use of the
Pearce Creek DMCA has taken on elevated importemd&SACE and MPA. Therefore,
USACE is investigating options, such as engineecomgrols, to ensure that any future
placement of dredged material occurs in an enviemtally sound manner without further
impact to human health or the environment. In F¥EMDE will evaluate these proposals, in
light of the USGS study and public concerns, wheikinmg a determination on USACE’s
application for Water Quality Certification (WQCysuant to Section 401 of the Clean Water
Act. WQC, issued by MDE’s Wetlands and WaterwaysgPam, is required for reuse of the site.
To date, USACE has not applied to MDE for WQC topen the Pearce Creek DMCA.
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Courthouse Point

The Courthouse Point DMCA is located northeashefRearce Creek DMCA, along the
Elk River near the mouth of the C&D Canal. The DMRas been used for the disposal of
dredged material from the approach channel to 8ad@ Canal since around 1970. Similar to
Pearce Creek, a Clean Water Act, Section 401 WQ@ WIDE is required for continued use of
this site.

In its evaluation of the USACE’s most recent apgiien for a WQC to utilize the
Courthouse Point DMCA, MDE requested that USACEdtmt a hydrogeologic investigation to
determine if local water quality has been impactediould potentially be impacted, by the
placement of dredged material at the site. In NR20DE’s Water Supply Program worked
with USACE to finalize plans for the sampling andhlysis of water from DMCA monitoring
wells and nearby residential wells. Additionatigologic logs and groundwater flow direction
will be evaluated. Currently, several new monigrvells are being installed. All wells will be
sampled by October, with results of the study etz late 2013.

Legend

‘_I Pearce Creek DMCA
|| Courthouse Point DMCA
_l Cecil County Boundary

Figure 11: Location of Pearce Creek and Courthouse Point sites in Cecil County
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Trichloroethylene: Salisbury-Morris Mill Site, Wicomico County

In FY2013, a collaboration of state and local ageshworked to address the discovery of
trichloroethylene (TCE) in private wells in Wicomi€ounty. The affected area is located in a
rural residential area three miles south of Sahgbit consists of the Morris Mill subdivision,
the Coulbourne Wood subdivision, portions of Anthaane and portions of Coulbourne Mill
Road. The issue is currently being addressed ghroallaboration between MDE’s Land
Management Administration and Water Supply Progithe Wicomico County Health
Department, the Maryland Department of Health arhtdl Hygiene, and the USEPA.

In July 2012, a resident of the Morris Mill arestected a chemical odor in his well.
Analysis of the well water indicated the presenc€@E at 57 parts per billion (ppb). As a
result, the Wicomico County Health Department sadplells within a 1000 ft radius of the
original well. In October 2012, MDE was notifiegl the Wicomico County Health Department
that several residential wells were contaminatett WCE above the drinking water MCL of 5
ppb. To date, MDE has sampled water from overrgSizlences and determined that 76
residential wells have concentrations of TCE ragdiom detectable to 550 ppb. TCE is a
chlorinated solvent not found in the natural enwim@nt. It is used in a variety of industrial
applications, most commonly as an extractant andlrdegreaser. TCE is dense non-aqueous
phase liquid (DNAPL), and is therefore denser thater and can be difficult to remediate.
Consumption of water with TCE in excess of the M&er many years could lead to liver
problems and increase the risk of getting cancer.

The affected groundwater wells are located in thiesBury aquifer, a shallow unconfined
aquifer, which is recharged rapidly from precipgatand is susceptible to both point and non
point source pollution and contamination. To deiee the source of contamination, a
subsurface investigation was performed. The ingasbn consisted of the installation of ten
groundwater monitoring wells for water quality aysss and water-level measurements, soil gas
analyses, and in-house vapor monitoring. Additigna number of potential TCE sources were
investigated, including a former Asphalt Plant ayui 13, several historic dump sites, the
former Crystal Lake Sand and Gravel Quarry, anar@ér septage disposal/spreading area.
Review of historic documentation and results of glenanalyses indicate the most probable
cause of the TCE contamination to be the hist@ptage disposal and spreading area. Septage
at this site along Morris Mill Road was spread amf fields from the early 1950'’s until mid-
1980. It is suspected that TCE was used in or @ahnmto septic systems, from which waste was
pumped for use as field fertilizer.

A Removal Action under the Comprehensive EnvirontaleResponse, Compensation,
and Liability Act (CERCLA) was implemented by th&BPA as part of their emergency
response protocol. To date, 18 residences arg Bapplied bottled potable water. Thirty-eight
residences have received granular activated cdfBARQ) water treatment systems installed by
EPA. Public water service connection has beertiitkth as the best long term solution to
provide these homes with clean drinking water. Tveder systems, Fruitland and Salisbury,
have been identified as possible suppliers of dnmkvater to the affected area. The City of
Fruitland has developed an initial concept for @m#llion project that would install nearly
39,000 ft of water main piping to serve 256 exigtiasidences and potentially 314 future
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residences. As of April 2013, MDE, Wicomico Couatyd the cities of Salisbury and Fruitland
are working cooperatively to find a practical afid@able solution to mitigate the problem.

Nitrate

Nitrate pollution in groundwater is becoming iresangly problematic, especially in
aquifers underlying agricultural areas. The priyrsources of nitrate to groundwater are from
agricultural land uses, including land applicatadrcommercial fertilizers and manure from
animal feeding operations. Other major sourcesidecwastewater treatment plants, onsite
sewage (septic) systems, and atmospheric depositiain pollutants.

Due to agricultural land use practices, nitratecemtrations in shallow waters of
unconfined Coastal Plain aquifers on Maryland’st&asShore commonly exceed the Federal
Drinking Water Standard of 10 mg/L. Concentratignsater than 10 mg/L can cause
methemoglobinemia, a dangerous blood disordenfants. Shallow groundwater is generally
used for irrigation and other non-potable uses|enater for public drinking is pumped from
deeper in the unconfined aquifer or from confingdifers. Private residential wells are not
monitored regularly and many homeowners are not@awoiBpotential contamination. In
addition, over time, contaminated groundwater canerdeeper into the unconfined aquifer or
may affect water in confined aquifers if there isyarologic connection between geologic layers.

Wastewater
27%

Agriculture
38%

Stormwater
18% X_Forests

10%

Septic

6% Non-tidal

Atmospheric
1%

Figure 12: Nitrogen Loading to the Chesapeake Bay from Maryland, 2010
(from: Maryland Phase Il Watershed Implementation Plan For The Chesapeake Bay TMDL, MDE)

Nitrate from groundwater discharges representsjarraantribution to nutrient pollution
in surface waters and the Chesapeake Bay. In F¥,203GS published Scientific Investigations
Report 2012-5235, on the residence time of niiragroundwater and surface waters in the
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Coastal Plain of Delaware. Water chemistry, nerogotopes, and age-dating techniques were
used to estimate nitrogen residence time in groateinof the Bucks Branch watershed in
Sussex County, Delaware. Analyses indicate tlettbdian age of groundwater is 18 years.
Isotopic analyses revealed agricultural land us@@gredominant source of the nitrate. Results
of this study may be used by resource manageheiiMid-Atlantic Coastal Plain to better
understand the impacts and timeframes of nitrogenagement efforts. The relatively long
residence of nitrate in the watershed implies #8mgtreduction in nitrogen applications to land
may take years to manifest in surface water quatifyrovements.

All public water systems are required to conduchitoing for nitrate on at least an
annual basis. In calendar year 2012, 22 wateesysteported exceedance of the drinking water
standard for nitrate. Currently, approximatelysydtems operate nitrate treatment systems to
remove nitrate from drinking water via ion exchaagel/or reverse osmosis. The number of
systems treating for nitrate is up by ten since QM2

As part of its source water protection activitif)E’'s Water Supply Program, evaluates
contaminants of concern, such as nitrate. Wodngoing to assess the sources of nitrate in
groundwater used by community water supplies. tlfieation of nitrate sources and
concentration trends can assist watersheds ingb&@oment of management actions. In
addition, MDE’s Wastewater Permits Program admemssThe Bay Restoration Fund (BRF),
which finances wastewater treatment plant and sggstem upgrades, and implements cover
crop programs to reduce nitrogen loading to the fBay runoff and groundwater.
Approximately 600 onsite sewage disposal systemggae are upgraded to remove nitrogen;
totaling 14,000 pounds of nitrogen removed fronthizgges to groundwater.

MDA'’s Nutrient Management Program works to enfattoe Water Quality Improvement
Act of 1998, widely known as Maryland’s Nutrient Negement Law. These regulations require
farmers to implement nutrient management plans lwaddress nitrogen and phosphorus inputs
to the environment. On October 15, 2012, revisgdant management regulations became
effective. The revised regulations are designdtetp Maryland achieve nutrient reduction goals
identified in the Watershed Implementation Plantfe Chesapeake Bay. The updated
regulations include new limits on nutrient and aggen applications and changes in nutrient
source management practices.

In FY2013, a voluntary Maryland Agricultural Cerity Program was established through
the passage of Senate Bill 1029. Agriculturalaiaty programs seek to provide agricultural
operations with certainty that, in exchange forvbkintary adoption of stringent conservation
practices, a state will not impose additional emwmental protection requirements on their
operation for a given period of time. This prograati accelerate the implementation of
agricultural best management practices to meee¢ &taicultural nitrogen, phosphorus, and
sediment reduction goals. The program will be tged by MDA in coordination with MDE.
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Groundwater Remediation and Restoration

Contaminated Stes

MDE’s Land Management Program Administers a “Stymet” program, which assesses
suspected hazardous waste sites, including fefsmiaties, to control and remove
environmental and public health threats through dganups and remedial actions. The
Voluntary Cleanup Program provides a streamlinedgss for the remediation and
redevelopment of former industrial or commerciapmarties that are contaminated or perceived
to be contaminated with controlled hazardous subsg See Appendix page A-6 for further
programmatic description.

The State Master List (SML) identifies potentiakhrdous waste sites in Maryland. The
SML includes sites currently identified by the USE®Comprehensive Environmental
Response, Compensation and Liability Informatiost&y. The SML contains 223 sites that
have been identified statewide with known or pagdmontamination and another 211 sites that
have been archived and transferred to the SMLmEdy Investigated Sites. The Non-Master
List includes sites that are currently under inigegion or have been previously investigated but
are not listed on the SML. The Non-Master Listteams 90 sites that have been identified
statewide with known or potential contamination andther 176 sites that have been archived
and transferred to the Non-Master List — Formemlyektigated Sites.

MDE is advising that it shall merge the curreantory of sites into a single Brownfield
Master Inventory List. Consistent with the reqments of the Controlled Hazardous Substance
Act, MDE shall combine sites on the State Mastst,lNlon-Master List, and Voluntary Cleanup
Program sites into a single list that shall be shigld on the MDE website.

4z

Figure 13: A searchable GIS database of Land Restoration Program Sites may be found
at: http://mesgisservices.com/mde_Irp/
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Since the inception of the Voluntary Cleanup PaogVCP) in 1997, 753 applications
have been received for 744 properties represeappgoximately 15,364.24 acres. Five-hundred
and ninety properties have been accepted intorthgrgm. Since 1997, the VCP has issued a
Certificate of Completion (COC) for 137 propertasd issued a No Further Requirements
Determination (NFRD) for 281 properties. The miyoof these sites were issued a prohibition
on the use of groundwater beneath these areasyquapose.

QOil Control and Underground Sorage Tanks

The Oil Control Program (OCP), within MDE's Land M@ement Administration, is the
unit responsible for the implementation of the Uhgdeund Storage Tank (UST), Leaking
Underground Storage Tank (LUST), and Abovegroumaddge Tank (AST) programs. These
programs provide for preventive actions to miningreund and surface water pollution from the
storage of petroleum products. See Appendix pa§dadk additional programmatic description.

The OCP has tracked reports of over 11,842 confiramelerground storage tank system
releases from tanks other than heating oil tant@itthout Maryland. Of these releases, over
11,497 site cleanups have been completed. DuNhg(a3, OCP oversaw the investigation and
cleanup of over 336 heating oil related cases. G® continues to provide oversight at both
motor fuel and heating oil sites where cleanup®hmeen initiated. A list of open and closed
petroleum subsurface investigation/remediatiorssita be found on the OCP’s website at:
http://www.mde.state.md.us/programs/Land/OilCorRemediationSites/Pages/Programs/Land
Programs/Qil_Control/RemediationSites/index.aspx

Emergency Response

MDE's Emergency Response conducts immediate rdmofrail and hazardous
materials that threaten both surface and groundngaiurces. Each year, Emergency Response
responds to approximately 650 spills of hazardoatenals and petroleum products occurring on
land and water throughout the State. These sp#idandled in a way that protects public health
and safety and minimizes the contamination of wagsources. If a spill occurs within a source
water protection area, the appropriate public weystem(s) will be notified so that monitoring
of potential impacts to drinking water can begWater Supply Program engineers are on call
24-hours per day to provide technical assistancaglany water supply emergency.

Onsite Sewage Disposal Systems

MDE has delegated the authority for administeonegsite sewage disposal (OSDS)
programs to county health departments or to a lapalroving Authority. MDE personnel
oversee the delegated programs, provide technipglast, investigate potential public health
threats and perform on-site evaluations of innaeadéind alternative sewage disposal system
applications. Approximately 420,000 homes in Mangl use onsite sewage disposal systems.
See Appendix page A-4 for additional programmatforimation on OSDS and the Bay
Restoration Fund.
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Best Available Technology (BAT) for the removal of Nitrogen

The Maryland Department of the Environment (MDEblished a final regulation on
September 13, 2012 that requires nitrogen-remecéinology for all OSDS serving new
construction on land draining to the ChesapeakeaBayAtlantic Coastal Bays or in other areas
where bodies of water are impaired by nitrogenis Tégulation includes provisions that
establish minimum operation and maintenance reopgngs for the life of the nitrogen-removal
technology to ensure that these systems do nahfaldisrepair and damage the environment.
Individuals who either install and/or maintain thi’ogen-removing technologies will have to
complete a course of study approved by MDE ancebtfied by the manufacturer. The effective
date of the regulation was January 1, 2013.

Recognizing the impact that development using O8@as having on the waters of the
State, the Governor formed the Task Force on Swibe Growth and Wastewater Disposal. The
Task Force convened in the summer of 2011 to recamdmegulatory, statutory, or other actions
to address the impacts of OSDS on nutrient poltugind development in general. The Task
Force included members of the Maryland Legislatioeal government, the development
community and environmental groups. The abovelatign implements the Task Force
recommendation to require nitrogen removal techyofor OSDS installed to serve new
construction. The regulation will affect an estigth55,972 septic systems, 2,240 per year, over
a twenty-five year period. Each OSDS dischargeavamnage 23.2 pounds of nitrogen per year to
groundwater. OSDS with BAT produce half as muctrient pollution as their traditional
counterparts. By the 25th year, the installatibthese BAT systems will be preventing 649,275
pounds of nitrogen per year from being dischargegtdoundwater.

Bay Restoration Fund

The Bay Restoration Fund (BRF) was signed intodaviay 26, 2004, because the
Chesapeake Bay had been experiencing a declinater guality due to over-enrichment of
nutrients (mainly phosphorus and nitrogen). Theeéatablished a dedicated fund for improving
the water quality of the Chesapeake Bay by finanaiastewater treatment plant and septic
system upgrades and implementing cover crop pragtameduce nitrogen loading to the Bay
from runoff and groundwater.

In FY 2012, the Maryland Legislature passed HoulelB6 which generally doubles the
Bay Restoration Fee, beginning July, 2012. Therfeease was necessary to continue
upgrading the State’s major wastewater treatmemtplwith nutrient removal technologies.
As a result of the BRF, more than 7.5 million posind nitrogen and more than 260 thousand
pounds of phosphorus will be reduced each yeaGwhill meet over one-third of Maryland’s
nutrient reduction commitment under the Chesap8alye2000 Agreement. With the doubling
of the fee, approximately 600 OSDS per year wilupgraded reducing the discharge of nitrogen
to groundwater by more than 14,000 pounds each yd# BRF statute includes funding to
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provide grants for the incremental cost of upgrgdd®DS to best available technology (BAT)
for nitrogen removal.

Through June of 2013, septic systems serving grdsa 4,000 homes have been
upgraded to remove nitrogen with BRF grants, raaythie load of nitrogen discharged to
groundwater by over 86,000 pounds per year. Te,d# proprietary technologies have been
approved as grant eligible BATs for removing nigag Currently, six proprietary technologies
have unconditional approval as BAT and an additisnatechnologies have conditional
approval as additional performance data is coltefiie these systems.

Legidation

Senate Bill 236, the Sustainable Growth and Agtucal Preservation Act of 2012 was
passed by the General Assembly on April 9, 2012sagnaed by Governor O’Malley on May 2,
2012. The purpose of the legislation is to decréaisge nutrient pollution to the waters of the
State and to reduce the amount of forest and dtymauland developed by large lot
developments. It does this by limiting major resitkd subdivisions served by OSDS.

The law provides counties and municipalities thgam to adopt a growth tier map that
identifies where residential major and minor sukgions may be located in their jurisdiction and
what type of sewerage system will serve them. Witlam adopted tier map, a local jurisdiction
may not authorize a major residential subdivisierved by OSDS. The four tiers described in
the Act are as follows:

e Tier | areas are currently served by sewerages)st
e Tier Il areas are planned to be served by sewesygiems.

e Tier Il areas are not planned to be served byesage systems. These are areas where
growth on septic systems can occur.

e Tier IV areas are planned for preservation andensation and prohibit residential
major subdivisions.

The Maryland Department of Planning estimatestthatbill will reduce the number of
new homes served by OSDS by approximately 50,0@¢fm 2035. This will reduce the
nitrogen load to groundwater from OSDS by 580,000muls per year had those homes been
constructed on OSDS.

Permit Programs

MDE issues many types of permits for activitied tten have a negative impact on
groundwater quality. Permits can establish liffotsspecific chemicals or groups of pollutants,
or can require best management practices that ee@leases to the environment. All of the
described permitting programs serve to protectmplaater in some capacity, either by
regulating legal discharges to groundwater or ley@nting pollutants from reaching
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groundwater. Programmatic information for eachgpsn can be found in the Appendix, as
noted beside each subtitle.

Groundwater Discharge (Appendix pg. A-3)

In FY 2013, MDE issued 29 municipal groundwatesctiarge permits and 21 industrial
groundwater discharge permits.

Underground Injection Control (Appendix pg. A-3)

USEPA delegated authority for the Undergrounediion Control (UIC) program to
Maryland in 1984. There are six classes of UldsveMaryland currently has primacy for five
classes of wells, but plans to proceed with apfioaor primacy for Class VI UIC wells. Class
VI wells are a new class of wells for sequestedadpon dioxide. Once primacy is obtained,
funding for the associated increase in workload el critical.

In FY 2013, 503 UIC inspections were conductedvWry MDE inspectors. The inspectors
issued 34 Notices of Corrective Action. In FY 2018 facilities were returned to compliance.

There is a developing interest in producing natyaa from the Devonian Marcellus Shale
in Western Maryland’s Garrett County using the textbgy of hydraulic fracturing, also known
as hydrofracking. This methodology uses tremendpiasitities of fresh water for the fracturing
process and then, as a byproduct of gas produgiroduces very large quantities of
contaminated water for disposal. One disposal optwia a UIC Class Il Well. Class Il wells
discharge wastewater beneath the lowermost underdrsource of drinking water. There are no
pending applications for Class Il disposal welld an Class Il wells currently operate in
Maryland. The UIC Program works with MDE’s Watergply and Mining Programs to review
permit applications for hydrofracking.

Inquiries have also been made to Maryland’s Ul@pam regarding aquifer storage and
recovery (ASR) wells. ASR wells are being consedein several locations in Maryland to store
treated drinking water in an aquifer, for laterlwdtawal and use during periods of peak demand.
These types of wells are regulated differently sefbie country. Since it was not named as a
high risk well in the EPA’s Phase | Class V Rulestcategory of Class V wells are Rule
authorized. Therefore, some UIC regulating autlesrido exercise the regulatory option of Rule
authorization for ASR wells, and some require p&smin Maryland, a UIC permit is required
for ASR wells. To date, no applications have beseived for ASR wells.

Hazardous Waste (Appendix pg. A-7)

MDE's Land Management Administration (LMA) supees hazardous waste generators
and treatment, and storage and disposal facitiiesigh both State regulations and a federally
mandated permit program. LMA’s Waste Diversion ahidization Program (WDUP) manages
the hazardous waste permit program and implembatsetjuirements of the federal Resource
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Conservation and Recovery Act (RCRA) as well agé¢agirements of State law. In Maryland,
there are approximately 10,500 facilities regiddeas generators of hazardous waste. There are
20 facilities that have been issued permits allgvireatment of hazardous waste, storage of
hazardous waste for longer than 90 days, acceptdriiwzardous waste from off-site, and/or
management of hazardous waste in land disposal. uitie permitted hazardous waste land
disposal units have all gone through closure aadabject to post-closure care requirements.

Solid Waste (Appendix pg. A-9)

Within MDE's Land Management Administration, thai& Waste Program regulates
through permitting, monitoring and compliance atitg, the management and disposal of non-
hazardous waste such as municipal solid wastesiriduwaste, construction and demolition
waste, land-clearing debris and natural wood wastée,also performs enforcement activities for
scrap tires, sewage sludge, Controlled Hazardobst&uces, and Coal Combustion Byproducts.
In FY2013, the program regulated 24 municipal selaste landfills, four industrial waste
landfills, and six construction and demolition veaktndfills, and evaluates environmental
monitoring data for three former or operating sesvslgdge storage or treatment facilities and
approximately 60 closed landfills.

Waste Diversion and Utilization (Appendix pg. A-9)

The Waste Diversion and Utilization Program, witMDE’s Land Management
Administration, regulates the utilization of sewafigdge that is applied as a soil amendment to
farmland or used for the reclamation of land sucimined sites, and regulates the discharges
from Animal Feeding Operations (AFO) in MarylanBy regulating nutrient applications,
excess application can be controlled and groundvpateected. The Waste Diversion
Utilization Program also provides a regulatory pewg for the management, transportation, and
recycling of scrap tires. Scrap tire burning repres a serious source of pollution to ground and
surface water.

In 2011, House Bill 817, signed by Governor MaffiiMalley, directed MDE, in
consultation with MDA, to study composting, develegommendations on how to promote
composting in the state, and to report findings m@dmmendations to the General Assembly.
To this end, MDE convened a Composting Workgrow ithcluded representatives from MDE,
MDA, MES, the composting industry, local governngrnd stakeholders. The workgroup met
monthly from May to December, 2012. In January2Qte workgroup published the
“Composting Workgroup Final Report”, prepared for the General Assembly. The workgrou
made recommendations for promoting composting anddtablishing a conceptual framework
for the future regulation of composting facilitieslouse Bill 1440, approved by the Governor in
May 2013, allows compost and composting faciliteebe regulated separately from other solid
waste facilities and in a manner that will encoeradditional composting and reduce barriers to
the construction of new facilities.
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Mining (Appendix pg. A-10)

See “Marcellus Shale Safe Drilling Initiatives”time Groundwater Resources Protection
chapter of this report for current information fréhe Mining Program.

Sormwater Management (Appendix pg. A-5)

The “Stormwater Management Act” became effectivdatober 1, 2007. MDE’s
Stormwater Management Program is responsible fpkementing this act and its provisions for
improving storm water management in Maryland. ®&teater runoff contributes to surface and
groundwater pollution, flooding, stream channeken, sedimentation, wildlife habitat
deterioration, and lower stream base-flows. The gbMDE’s Stormwater Management
Program is to maintain after development, pre-agvalent runoff characteristics. The Program
achieves this through Environmental Site DesigndE®quirements, Best Management
Practices (BMPs), and implementation of the mumicgeparate storm sewer system (also
known as MS4) permit program under the federal dyatii Pollutant Discharge Elimination
System (NPDES).

MDE issues NPDES Phase | permits to large (popuatof greater than 250,000) and
medium (populations between 100,000 and 250,00@)cipalities. Municipalities with less
than 100,000 people are handled separately un@seRhNPDES stormwater rules. Large and
medium counties and municipalities in Maryland utt# Anne Arundel, Baltimore, Carroll,
Charles, Frederick, Harford, Howard, Montgomeryd &nince George’s Counties, Baltimore
City, and the State Highway Administration (SHA)hese permits require each of these
municipalities to retrofit 20% of their respectivepervious area not already treated with a
stormwater best management practice (BMP). Enmemntal Site Design (ESD) and structural
stormwater practices are being implemented accgritthese permits to address waste load
allocations associated with Chesapeake Bay totalrmam daily loads. This restoration
requirement alone has placed significant finanmieksure on Maryland’s urban jurisdictions
because prior capital funding levels are provirsyfficient to support the increases in BMP
construction that will be needed in the future.

To address the relative absence of dedicated ataparmwater management support, the
Maryland Legislature passed House Bill 987 in 2t quire these most populated localities to
develop watershed restoration funds. This Statentandates that systems of charges be
implemented to provide the necessary local budgdtsild runoff controls for the most densely
developed areas covered by the NPDES MS4 perngr@nmo.  These include the large and
medium counties and municipalities identified abhoVWée restoration funds, sometimes called
stormwater utilities, are typically based on theoant of impervious surface area on owned
property. Because impervious surface area prevamtall from infiltrating naturally into the
ground, all property with impervious surface areatabutes to runoff borne pollution and
therefore all property should contribute the suppeeded to help address the problem. These
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funds are to be established by July 1, 2013; tbesemany localities are in the process of
developing their local programs and fee structures.

Water Well Construction (Appendix pg. A-5)

Responsibility for permitting well constructiondslegated by MDE to local county
health officers or other county environmental offis. MDE employees direct this delegated
program and provide technical assistance to couersonnel.

In FY2013, significant progress was made towardatipd Maryland’s Well
Construction regulation, COMAR 26.04.04. Theseil&igons have not been updated
significantly since 1980. Changes were proposelIbD¥’'s Onsite Systems Division and
reviewed by the Conference of Environmental HeBitlectors and the Maryland State Board of
Well Drillers prior to their final promulgation iB010. However, publication of the final
regulation did not occur because MDE withdrew #guiations concomitant with concerns
expressed by the Administrative Executive Legis@aiReview Committee. The current
proposed update of COMAR 26.04.04 includes thelatigms that were previously not
promulgated, in addition to many other changesbliPmeetings were held on the proposed
regulation changes on March 26, March 28, Aprara] April 3, 2013, to solicit comments for
consideration prior to final draft publication. @ments have also been received from other
stakeholders, including state and local agencies.

The draft regulation changes include regulatoryiregnents for geothermal wells, which
have gained popularity due to various renewableggrefficiency incentives. In order to protect
drinking water aquifers, codifying the requireméortborehole grouting from the bottom to top
of the well and defining setback distances fronepté&l sources of contamination were
necessary. Defining the types of wells that cadrdked under a single permit is very important
to the permit cost of some environmental or largetigermal sites. A maximum number of
wells that can be constructed of a non-potablereatas increased to 20 boreholes from the
current maximum of 10. Clusters of piezometersionitoring wells used in spill investigations
would have no limit on the number permitted inastér. The current regulation does not include
a variance (exception) provision. The State ippsing this in the regulation to deal with
difficult construction or well siting criteria. Howing consideration of public comments and
internal review, MDE hopes to publish the regulasion FY2014.

Pesticides Management

TheMaryland Department of Agriculture (MDA) PesticiBegulation Section, the
State’s lead agency for implementing the Fedes®dticide, Fungicide, and Rodenticide Act
(FIFRA), continues to implement, maintain and upgdas needed, its generic Pesticide
Management Plan (PMP). As an addendum to the PMRJnited States Environmental
Protection Agency (EPA), in cooperation with thates, has developedate Pesticides of
Interest list. Pesticides of interest (including their tedptes) are pesticides that have been
identified by the states as having fiaéential to occur in ground or surface water at
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concentrations approaching or exceeding a humdthh@aecological reference points. These
pesticides are to be periodically evaluated tordatee whether a human health or environmental
reference point is likely to be approached or edede If an evaluated pesticide is found to pose
a risk to water quality, then that pesticide mwesabtively managed. To date, no evaluated
pesticide on th&ate Pesticides of Interest list has exceeded human health or ecological
reference points that would require active manageéme

MDA has released the results of a Statewide péstigse survey, the first such report
since 2004. The report covers usage in 2011 butwaducted in 2012 by the U.S. Department
of Agriculture National Agricultural Statistics S#re (NASS). Results of the survey can be
found on MDA'’s website atvww.mda.maryland.gav

This is the twenty-first year, of MDA'’s recyclingggram for empty pesticide containers.
MDA, in cooperation with local government and ptezandustry, inspects, stores, and chips
clean, empty pesticide containers that have beeneof for recycling. Collection centers are
maintained in seven counties (Frederick, Harforelnt{ Talbot, Washington and Wicomico) with
the assistance of county government agencies.tahdb24 collection days are held during June
through September. In addition, sixteen pestidelgers/custom applicators are participating in
inspection and collection of containers at theindacilities. The program has been well
received by different interest groups, including #gricultural community, EPA’'s Chesapeake
Bay Program and environmental organizations. Mioa@ 740,000 empty pesticide containers
have been collected and recycled since 1993, takimg than 315 tons of plastic out of
Maryland’s waste stream.
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CONCLUSION

In FY 2013, MDE, continued to coordinate acti\stie characterize, restore, allocate,
conserve and protect the State’s groundwater ressurThis past year, studies progressed to
further a comprehensive understanding of Marylagddsindwater resources, including in the
fractured rock region of Maryland. A number of@eg published in FY2013 under the
Fractured Rock Water Supply Study investigated eéspef water availability and withdrawal
impacts in Maryland’s western regions. Unfortuhatiack of funding precluded further
significant activity on the Coastal Plain Groundevebtudy.

Work advanced under the Marcellus Shale Safeibyilhitiative to determine whether
and how gas production from the Marcellus Shalamyland can be accomplished without
unacceptable risks of adverse impacts to publittihezafety, the environment, and natural
resources. Legislation was passed in the 2012@h8 legislative sessions to establish liability
standards for damages caused by gas exploratiopraddction and to provide financial
assurance requirements in cases of well abandonrDE and MDNR, in consultation with an
advisory commission continue to study best managepractices and evaluate
recommendations from experts and organizations.

In FY 2013, MDE’s Water Supply program continuedrtanage water withdrawals
through the Water Appropriations and Use permitpnacess, and many different State
programs contributed to the restoration and pratecif water quality. The coordinated efforts
of MDE programs, federal, and local agencies ad@asdrinking water contamination issues at a
number of locations, including in the Salisbury-MeMills area of Wicomico County, and near
the Pearce Creek Dredge Materials Containmenirst@ecil County.

State programs to protect groundwater must bagitiened to ensure that safe and
adequate water supplies are available to meet ggpdémands. Increased data collection and
management for better decision making and planrélteded to groundwater use are among the
top priorities for funding. Voluntary groundwagatotection programs (e.g., wellhead protection,
cover crop planting and voluntary cleanup prograans)realizing a positive impact as a result of
funding opportunities; however, improvements aredeel in the depth and scope of regulations
to address more contaminants and improve protenieasures to meet legal requirements. The
costs associated with addressing the legacy ofgoasamination remain high. In addition,
funding limitations have negatively affected pragrstaffing needs and the ability to implement
new groundwater protection activities.

The challenges to groundwater protection are daginivater demand and the threats to
groundwater quality and quantity will continue heliease for the foreseeable future. Maryland’s
varied hydrologic terrain works against a “one ditzeall” solution for managing, protecting and
restoring groundwater. While some areas of thee&teperience issues of quantity limitations,
other areas experience problems due to naturatiyrang and/or human induced contamination.
In FY2014, the State’s water protection progranmsaeintinue to integrate these water resource
issues and work toward providing long-term protatiénd use of Maryland’s groundwater
resources.
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APPENDIX

Description of Groundwater Protection Programs withn MDE
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WATER MANAGEMENT ADMINISTRATION
Water Supply Program
website

http://www.mde.state.md.us/programs/Water/Water pBuipages/Programs/WaterPrograms/Water Supply/index
px

Water Appropriation and Use Permitting

MDE’s Water Supply Program (WSP) has the respditgibf controlling the impacts of
groundwater withdrawal through the Water Approjoias and Use Permit process. Through the
permit review process, the WSP attempts to askategtoundwater withdrawals do not exceed
the sustained yield of the State's aquifers. Tdrenjiting process also ensures that public
drinking water systems obtain the best possiblecgoof water, with regards to quality and
sustainability.

Evaluation of Water Appropriations and Use Permats include demand analysis,

aquifer testing, fracture trace analysis, wateell@vonitoring, evaluation of water balance, and
other similar investigations. MGS and USGS grouatgwwdata and modeling are also used in
the evaluation. Review criteria are applied to detee whether the amount of water requested is
reasonable for the proposed use, and whether tpoged use will adversely impact the resource
or other users. When issued, permits specify #wemsource, location of withdrawal, quantity

of allowable use, purpose of use, and any otheditions including withdrawal measurements
and reporting. Permits are valid for a period pta twelve years.

Source Water Protection

The WSP places emphasis on preventative measuas®it public health incidents.
These measures include source water (ground afatelprotection. Source water protection
programs, such as wellhead protection and surfateryrotection, are used to identify sources
of potential contamination and develop plans to@né contamination incidents. MDE works
closely with communities and local health departteén implement these plans, so that systems
can protect their water sources before contaminatgzurs. In addition, counties are required
by law to develop and maintain water and seweréayesgo provide for the orderly development
and extension of community water supply and seveesggtems. The WSP routinely reviews
county water and sewerage plans to identify andesddssues that pertain to source water
protection, water supply capacity, and Safe DrigRiviater Act requirements. MDE may
disapprove a plan if it is not consistent with &xig laws, regulations or policies.

Safe Drinking Water Act | mplementation and Technical Assistance

The federal Safe Drinking Water Act (SDWA) estabés requirements for public
drinking water systems to ensure the quality afilkdng water. MDE has primacy authority for
enforcing the federal requirements of the Safe lkng Water Act (SDWA). Routine activities
performed by staff in MDE’s WSP include regular site inspections of water systems to
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identify sanitary defects, providing technical atmnce to water systems, conducting routing
monitoring of water quality, and ensuring that aomsrs are informed about their drinking
water.

Public drinking water systems fall into three gatges: community, non-transient non-
community, and transient non-community. Commumwiger systems (CWS) serve year round
residents, non-transient non-community water systtMiTNCWS) serve non-residents (e.g.
schools, businesses, etc.), and transient non-comymnwater systems (TNCWS) serve different
consumers each day (e.g. restaurants, campgroetieds, The WSP directly regulates CWS and
NTNCWS. TNCWS are regulated and enforced by looahty environmental health
departments through State-County delegation agnesmeith the exception of systems in
Montgomery, Prince George’s, and Wicomico Countyiclr are regulated directly by the WSP.

CWS and NTNCWS must test for over 90 regulatedazomants on schedules which
vary based on source type, historical data, andlptipn. Data are received by WSP throughout
the year and are reviewed for compliance with dgulations. If systems are not compliant with
the regulations, enforcement action will be taken.

Wastewater Permits Program

website http://www.mde.state.md.us/programs/water/wwp/paigésx.aspx

Groundwater Discharge Permits

Groundwater discharge permits are required fathdigges of treated wastewater to
groundwaters of the State. Sources of groundvdideharges include spray irrigation land
treatment systems, overland flow systems, rapittretion systems (infiltration ponds), large on-
site sewage disposal systems (greater than aalahage flow of 5,000 gpd), seepage pits, dry
wells, septic systems, and injection wells. Thel€of Maryland Regulations provides
performance standards for location, design, iredialh, construction and maintenance of the
permitted facilities. Issuing a permit involveg tleview of plans, specifications and
hydrogeologic reports, and the evaluation of sod aite suitability. In many cases, groundwater
monitoring is a condition of the permit, requiritigat a facility maintain primary or secondary
drinking water standards in the groundwater apibiat of discharge or at monitoring wells
adjacent to the property boundary.

Underground Injection Control

EPA delegated authority for the Underground InggcControl (UIC) program to
Maryland in 1984. There are six classes of UldsveMaryland has primacy for five classes of
wells, but will be applying for primacy for Clasg Wells. Class VI is a new class for carbon
dioxide sequestration wells. In Maryland, UIC Vgadre currently all Class V wells, which are
essentially shallow subsurface treatment and d&@ystems, such as septic systems.
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Class V wells may receive treated industrial pssagastewater or industrial wastewater
commingled with domestic sewage. MDE's GroundwBiecharge Program issues permits for
Class V wells. Large capacity septic systemsneefin the Code of Federal Regulations as
serving greater than 20 persons, are also defin€ass V wells and are jointly permitted by the
State’s UIC Program and the county health departsnedisposal of hazardous waste by
underground injection is not allowed in Marylar@ermitted Class V wells must meet primary
and secondary drinking water standards.

The UIC Program maintains a data inventory oépbtéal and known Class V wells. It
also actively identifies unpermitted wells for région and inventory through unannounced site
inspections by Program personnel that target umittexd Class V wells. One inspector is
dedicated to statewide inspections of facilitiesimsewered areas, which may be using shallow
disposal practices for industrial wastewater. gosel inspector works in coordination with the
Water Supply Program to investigate potential dasghrs in wellhead protection areas
(WHPASs). Notices of Corrective Action are issuedfgacilities not in compliance with UIC
Class V regulations. Corrective action is requidhese facilities. Approximately 400
inspections are conducted each year. In additidDEMompliance inspectors visit approximately
125 permitted facilities to monitor compliance wilie conditions of groundwater discharge
permits. The UIC Program also continues to prowid@mation on best management practices
and pollution prevention in all dealings with tlegulated community, both during unannounced
UIC and permit related inspections.

On-Ste Sewage Disposal Systems

MDE has delegated the authority for administeonesite sewage disposal, land
subdivision and well construction programs to eitminty health departments, which are part
of the Maryland Department of Health and Mental idyg, or to a local county permitting
agency. MDE personnel oversee the delegated pnsgrarovide technical support, investigate
potential public health threats and perform on-sitaluations of innovative and alternative
sewage disposal system applications. A strond fiedsence and ongoing training are vital to
the implementation of these important public hekdtis.

MDE actively promotes the use of advanced onsigage disposal systems. As a rule,
advanced onsite sewage disposal systems bettecpgsbundwater resources than conventional
systems. Advanced systems used in Maryland inchedeirculating sand filters, advanced
waste treatment units, sand mounds, waterlessda@itel at-grade systems. Research on
emerging on-site sewage disposal technologiesragggi with emphasis on those technologies
that reduce discharges of nitrogen.

The Bay Restoration Fund (BRF) was signed intodaviviay 26, 2004 because the
Chesapeake Bay had been experiencing a declinatar @uality due to over-enrichment of
nutrients (mainly phosphorus and nitrogen). Thal gbthe Onsite Sewage Disposal System
(OSDS) portion of the Bay Restoration Fund is tdailithe amount of nitrogen discharged from
OSDS into the State’s water. This benefits théeSig restoring the estuarine environment and
by providing better protection of drinking watepglies.
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The law established a dedicated fund for improviregwater quality of the Chesapeake
Bay. In addition to financing wastewater treatm@ant upgrades, the BRF finances onsite
disposal system (septic system) upgrades and ingplencover crop programs to reduce nitrogen
loading to the Bay from runoff and groundwater. B33Smay be upgraded either by adding best
available technology (BAT) or, subject to limitat&y may be connected to sewage treatment
plants achieving enhanced nutrient removal. ThB®8rogram evaluates and approves
proprietary technologies as grant eligible BATsremoving nitrogen. All these technologies
must also undergo field verification of performamcélaryland. Twelve Maryland installations
of each technology must be sampled on a quartadisldor four quarters. The results of this
sampling must indicate a minimum of 50 percenboigién removal to successfully complete field
verification.

Water Well Construction

Responsibility for permitting well constructiondslegated by MDE to local county
health officers or other county environmental offis. MDE employees direct this delegated
program and provide technical assistance to cquertsonnel. Only drillers licensed by the
Maryland Board of Well Drillers may drill wells ithe State of Maryland. The driller must file a
well completion report for each well; well comptatireports are stored in a central computer
database at MDE. The Department processes appatetymri2,500 well permits each year. An
estimated 400,000 households in Maryland rely dividual wells. MDE’s On-Site Systems
Division conducts well construction inspectionghe field, trains well drillers and county
personnel, and has been instrumental in develgnfgcement cases for violations of well
construction laws.

Sediment, Stormwater, & Dam Safety Program
website:

http://www.mde.state.md.us/programs/Water/Stormmda@agementProgram/SedimentandStormwaterHome/Pages/
Programs/WaterPrograms/sedimentandstormwater/hodes/iaspx

Sormwater Management

Urban development has a profound influence on tiadity and quantity of Maryland
waters by altering the hydrologic cycle. When \tatien is stripped, soil compacted and
impervious surfaces added during the constructiongss, rain is deflected over these hard
surfaces instead of filtering through the soil @a and recharging groundwater supplies.
Stormwater from developed sites rushes overlandirgavolume, and picking up soil and its
accumulated pollutants, which may include oil, gegand fertilizer from streets, roofs, parking
lots, lawns, and bare ground. This large quanfityontaminated water rushes into the closest
surface water. This accumulated runoff causeslitap stream channel erosion, sedimentation,
wildlife habitat deterioration, water pollution, ifower stream base-flows.
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The goal of MDE’s Stormwater Management Prograto imaintain after development,
the pre-development runoff characteristics. Assalt of the passage of the Stormwater
Management Act of 2007, environmental site desiE®X) is now required to meet this goal by
replicating the runoff characteristics of woodgjood condition. Since May 2010, all counties
and municipalities have been implementing ESD prestto control stormwater from new and
redevelopment projects using techniques like bstterplanning, alternative surfaces, rain
gardens, infiltration landscaping, disconnectedtops and impervious surface area, and micro-
bioretention. These ESD practices allow runofbécslowed, filtered, and infiltrated through the
soil to recharge groundwater supplies.

Another way MDE controls stormwater runoff is thgbuMaryland’s implementation of
the municipal separate storm sewer system (alsak@s MS4) permit program under the
federal National Pollutant Discharge Eliminatiors&&n (NPDES). Since 1990, MDE has
issued NPDES MS4 permits to the State’s most pogdifarisdictions to require programs to be
developed and implemented to control storm drastesy pollution. Comprehensive in total,
these permits contain conditions mandating pollusanrce identification, storm drain system
mapping, sediment control and stormwater managemga¢mentation, illegal dumping and
spill prevention, runoff monitoring, and public edtion. One important aspect of MS4 permits
is the restoration of impervious surface areatbsilted from development that occurred prior to
the passage of Maryland’s original stormwater manent statute in 1982.

LAND MANAGEMENT ADMINISTRATION
Land Restoration Program
website

http://www.mde.state.md.us/programs/Land/MarylamBrfieldVCP/Pages/programs/landprograms/errp_briaivnf
ds/default.aspx

Sate and Federal Ste Remediation and Voluntary Ste Cleanup

The Land Restoration Program (LRP) focuses omrldenup of uncontrolled hazardous
waste sites throughout Maryland. The program@gates in the cleanup of both federal and
non-federal waste sites. The federal “Superfundymm, authorized by the Comprehensive
Environmental Response, Compensation, and Lial#lity(CERCLA), was established to
identify, prioritize and cleanup hazardous wadtessi The LRP ensures that State requirements
are met during investigation and cleanup of siesghated for the National Priority List (NPL)
and federal facilities under the federal “Superfupiagram.

A similar program, the State Superfund Progranstexinder State law to conduct
investigations and oversee the remediation andhgfeaf sites on the State Master List (SML)
and Non-Master List that are not included on thé. lPare not owned by the federal
government. Primary emphasis is on sites on tage $daster List, which is a list of sites known
or reported to be contaminated by hazardous waste.Non-Master List includes sites that are
currently under investigation or have been previoumsestigated but are not listed on the SML.
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The program oversees assessment and cleanupastibag waste sites by responsible persons
and conducts assessments and cleanup when no ségpgrerson exists or when the
responsible person is unable or unwilling to dowleek. Required work is broken into three
consecutive phases, including Assessment, CleamapOperation and Monitoring.

The Voluntary Cleanup Program (VCP) was estahtisghethe state legislature in 1997
and is administered by MDE to provide State ovéutsigr voluntary cleanup of properties
contaminated with hazardous substances. The V@Rdas a streamlined process for the
remediation and redevelopment of former industtatommercial properties; thereby,
accelerating remediation while ensuring complianith existing environmental regulations.
Eligibility requirements for the program can berfiduat:
http://www.mde.state.md.us/programs/Land/MarylamiBifieldVCP/mapping/Documents/Rev
ised_03_VCPdoc_Section_Overview.pdbpon successful completion of the program,
including issuance of a Certification of Completi@0OC) or No Further Requirements
Determination (NFRD), participants are provideditatons on liability for the eligible property.

Hazar dous Waste Management

MDE's Land Management Administration (LMA) supees hazardous waste generators
and treatment, and storage and disposal facitiiesigh both State regulations and a federally
mandated permit program. LMA'’s Waste Diversion ahtidization Program (WDUP) manages
the hazardous waste permit program and implembatsetjuirements of the federal Resource
Conservation and Recovery Act (RCRA) as well agéogiirements of State law. To be
regulated as hazardous waste, a substance musspeedic requirements as defined by
COMAR 26.13.

LMA'’s Operational Services Program relies on rddageping to maintain a "cradle-to-
grave" tracking system for all hazardous waste igeé@@. Proper management and pollution
prevention techniques ensure against contaminatigroundwater. LMA'’s Solid Waste Program
oversees the enforcement of hazardous waste rewnts. If there is improper management of
hazardous waste, the program requires that adieieken to remedy the situation and to restore,
to the extent possible, the quality of the affegemindwater. A strong oversight and enforcement
effort is maintained to provide high visibility agleterrent against future violations.

Permitted hazardous waste treatment, storageajigpdsal facilities whose operations
would present a greater potential for groundwatetamination if an unforeseen incident occurs
are placed under more stringent permit conditid?armit conditions in this case would include the
requirement that a groundwater monitoring systerddpoyed. The Solid Waste Program is
charged with the responsibility of inspecting theggtems and initiating enforcement action should
the need arise. Permit requirements are tail@redidress the potential for contamination
presented by each facility using requirements fougdwater protection defined in State
regulations. At a minimum, semi-annual reportssattemitted by facilities required to monitor
groundwater. Failure to meet permit requiremesgsits in an enforcement action designed to both
bring the facility into compliance and to remediats contamination.
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The Land Restoration Program maintains the Fediestdllation Restoration Program
(IRP) Support Section that is responsible for sutipg cleanup at Federal Facilities under the
Comprehensive Environmental Response, Compensanain..iability Act (CERCLA), or the
federal “Superfund” program. MDE maintains a Dépent of Defense/State of Maryland
Memorandum of Agreement, which provides federatifag to support the Section’s activities.
The focus of the Section’s activities at DepartnadriDefense sites is on groundwater
contamination. Evaluation of the extent of contaamion, remedial alternatives, and ultimate
cleanup criteria is conducted through the CERCLé&cpss. The Federal IRP Support Section
directly supports EPA Region lll in the CERCLA ahegs.

Oil Control Program
website:

http://www.mde.state.md.us/programs/Land/QilCo@®dControlProgram/Pages/Programs/LandProgramsgoih
trol/pollutionmanagement/index.aspx

Qil Control and Underground Sorage Tanks

The QOil Control Program (OCP), within MDE's Lancavagement Administration, is the
unit responsible for the implementation of the Uhgdeund Storage Tank (UST), Leaking
Underground Storage Tank (LUST), and Abovegroumdage Tank (AST) programs. These
programs provide for preventive actions to miningzeund and surface water pollution from the
storage of petroleum products.

Underground Storage Tanks (USTs) remain a majaicseanf groundwater
contamination. The Oil Control Program (OCP) witMDE has established stringent
regulations and provides strict oversight of tapkrations within Maryland. Releases from
USTs are required to be investigated and thoseguidbndwater impacts are required to define
the vertical and horizontal extent of the contamara Once defined, a Corrective Action Plan
is implemented to mitigate the impact of the conteation. The effectiveness of remediation
systems is normally evaluated through groundwataritoring.

The OCP has enacted a specialized tank inspeatimngm to ensure the protection of
groundwater resources and public health from tlease of chemicals stored in underground
storage systems. An owner of an underground nfogbistorage system in Maryland is required
to have the system inspected by a MDE Certified $$3tem Inspector. The inspector visits the
storage tank facilities and completes a detailedisspection. The inspector evaluates tank and
piping release detection, overfill/spill preventigystem corrosion protection, as well as facility
housekeeping and other compliance concerns. Afeeinitial inspection, follow-up inspections
occur every three years to confirm continued coamgle with Maryland regulations. The OCP
requires additional release detection methods futornfuel facilities operating within the High
Risk Groundwater Use and Well Head Protection Acdd&altimore, Carroll, Cecil, Frederick
and Harford County. Facilities that fail to perfothese tests face MDE enforcement actions and
the loss of their fuel supply.
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Solid Waste Program
website

http://www.mde.state.md.us/programs/Land/SolidW&stges/Programs/LandPrograms/Solid_Waste/index.aspx

Solid Waste Management

Within MDE's Land Management Administration, thai& Waste Program regulates
through permitting, monitoring and compliance atitg, the management and disposal of non-
hazardous waste such as municipal solid wastesiriduwaste, construction and demolition
waste, land-clearing debris and natural wood wastée,also performs enforcement activities for
scrap tires, sewage sludge, and Controlled Hazar8abstances. The program’s comprehensive
permitting requirements for facilities acceptingsteaare directed at protecting ground and
surface water, while assuring the safe managenmehdiaposal of waste.

Program activities include significant enforcemeffiorts to stop and clean up illegal
dumps before they can significantly impact grounigweesources. Permitting requirements
include liners and leachate collection/treatmestesys for landfills (except land clearing debris
or “stump dump” landfills), groundwater monitorisgstems, landfill gas monitoring and
management systems, and other environmental pi@tentistems that serve to protect
groundwater. The Solid Waste Program is also thekth the permitting and enforcement of
any new industrial landfill for the disposal of C&@ombustion Byproducts (CCB) such as coal
flyash, and helps enforce MDE’s CCB storage anasjartation regulations.

Waste Diversion & Utilization Program
website

http://www.mde.state.md.us/programs/Land/recyclimigmerationsprogram/pages/programs/landprogramysiineg
/index.aspx

Waste Diversion & Utilization

Within MDE’s Land Management Administration, theagte Diversion and Utilization
Program regulates the utilization of sewage slutlgeis applied as a soil amendment to
farmland or used for the reclamation of land sucmaned sites. Most of the sewage sludge
generated in Maryland is applied to farmland hereut of State. The beneficial use of this
material is regulated by State statute and peromtlicions that require buffers and nutrient
management plans for farmland where sewage slsdgebe applied. By limiting the amount of
nutrients applied to land to those actually reqlilvg crops, excess amounts of nutrients can be
controlled and ground and surface water protected.
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The Waste Diversion and Utilization Program aklsgulates the discharges from Animal
Feeding Operations (AFO) in Maryland. Togethee, idgulations and General Discharge Permit
are designed to control nutrients from Marylandigést agricultural animal operations and are a
significant step forward in protecting the Ches&pdaay, local waterways, and our drinking
water. The AFO regulations and General DischargmPare just one part of a comprehensive,
statewide effort to address all sources of poltutimat are impairing our waterways: wastewater
treatment plants, industrial discharges, septitegys, urban/suburban stormwater runoff, and air
emissions from power plants, vehicles, and trucks.

By eliminating unpermitted tire dumps and provglaregulatory program for the
management, transportation, and recycling of strap, the LMA’s Waste Diversion
Utilization Program prevents a serious source dfipon, caused by “tire dump” fires, thus
protecting both ground and surface water.

Mining Program
website:

http://www.mde.state.md.us/programs/Land/mining#34grograms/landprograms/mining/index.aspx

Mining Permits

The mission of the Mining Program is to prote& gublic and the environment from the
potential impacts of active mining; and promote rb&toration and enhancement of active and
abandoned mine lands and water resources. Theapnagversees the reclamation of mine sites
to ensure that no adverse impacts to public healthe environment occur. Two divisions exist
within MDE’s Mining Program, including the Marylari&ureau of Mines and the Minerals, Oil
& Gas Division. The Maryland Bureau of Mines reggek and oversees coal mining, its
associated impacts (e.g. acid mine drainage), baddoned mine sites. The Minerals, Oil &
Gas Division regulates non-coal mining. The Minirggram provides expertise to aid with
activities for the Marcellus Shale Safe Drillingtiative, which was established by Executive
Order in June 2011.
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